
n
L.J

n

LJ

1
J

HUNTERS POINT ANNEX
TREASURE ISLAND NAVAL STATION

PCB VERIFICATION SAMPLING RESULTS

AREA 3

Prepared for Western Division Naval
Facilities, Engineering Command

August 1988

Prepared by
ERM-WEST

1777 Botelho Drive, suite 260
Walnut Creek, California 94596-5022

(415) 946-0455

underground Tank & spill Contract
N62474-85-C-5627

Delivery Order # 0034 and I 0036

N00217.000460
HUNTERS POINT
SSIC NO. 5090.3



TABLE OF CONTENTS

PROJECT ORGANIZATION AND RESPONSIBILITY

VERIFICATION SAMPLING PROGRAM
Sample Layout Procedures
Sampling and Sample Tracking

August 5-8, 1988 Sampling

ANALYTICAL PROCEDURES

RESULTS
August 5-8, 1988 Results
Background and Blank Samples

CONCLUSIONS AND RECOMMENDATIONS

REFERENCES

APPENDIX A - Chain of custody Records
Laboratory Analytical Summaries

APPENDIX B - Laboratory QA/QC Procedures

LIST OF FIGURES

Figure No.

1

2
3
4
4

5

6
6
6

6

8

Following Page

3-1

3-2

Table No.

3-1

PCB site - Work Areas

Area 3 Verification Sampling Grid

LIST OF TABLES

Verification Soil Sampling Results for
Area 3

2

3

Following Page

8



n
J
n

iu

~ )
u

1u
~

J
n

I

U

n
J

J
J
~

\
I
~

n
Iu

n
I

u

J
J
J
J
n
J

\
)

/
LJ

n
J

HUNTERS POINT ANNEX
TREASURE ISLAND NAVAL STATION

AREA 3 - VERIFICATION SOIL SAMPLING SUMMARY
FOR CLEANUP OF PCB CONTAMINATED SOILS NEAR FORMER BUILDING 503

This report summarizes the Area 3 verification sampling
results for the last phase of the interim cleanup of
Poly-chlorinated Biphenyl (PCB) contaminated soils near former
Building 503 at Hunters Point Annex. Area 1 and 2 verification
sampling results for Phase I and Phase II of the interim cleanup
were summarized in references 1, 2 and 3.

PROJECT ORGANIZATION AND RESPONSIBILITY

Four groups are directly involved in the cleanup of the site:
the Navy, an excavation and disposal contractor, the sample
verification consultant, and an analytical laboratory. The PCB
cleanup project is directed by the Western Division Naval
Facilities Engineering Command (WESTDIV), San Bruno, California.
WESTDIV organizes, contracts, and coordinates the cleanup work

using contractors and consultants: communicates with the

regulatory agencies: inspects the site: and tracks work progress.

The cleanup contractor is American Environmental Management
Corp., Oakland, California. The contractor is responsible for
excavation and removal of soil from the PCB site, site
containment, and health and safety of American Environmental
personnel.
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Sampling of the site is performed by ERM-WEST, Walnut Creek,
California. ERM-WEST is responsible for sampling the site and
reporting the PCB results to the Navy; setting-up the verification

sampling grid; overviewing health and safety of ERM-West

personnel; and reporting sampling results.

Central Coast Analytical Services, San Luis Obispo,

california is the laboratory used to perform the PCB analytical
procedures. Central Coast Analytical Services is a certified
hazardous waste laboratory and the laboratory used during the Area
1 and Area 2 cleanup phases. (References 1, 2 and 3)

VERIFICATION SAMPLING PROGRAM

contaminated soils in Area 3, as shown in Figure 3-1, were
identified, excavated, and removed by American Environmental
Management Corp. Contaminated soils were manifested and disposed
at a Class 1 landfill.

The decision to verify the soil clean-up work in Area 3,

through the development and preparation of a formal verification

sampling~Xplan, was based on field samples taken and analyzed by a

KcGraw Edison field PCB kit. The correlation between field sample
results and certified laboratory reports has been confirmed and
previously discussed and reported in both the Interim Report and
addendum (Reference 1, 2 and 3). Experience and comparison of
split samples analyzed concurrently by the field test kit and a
certified analytical laboratory consistently indicated that the

field kit was conservatively showing PCB concentrations higher
than the certified laboratory. The field test kit was therefore

used as a screening device to help direct~Xfield activities.

2
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The following section summarizes the verification sampling

program for Area 3. The agreed interim cleanup level for this
site is 25 mg/kg of PCB. Detailed laboratory reports for the
verification sample analysis are presented in Appendix A. The
O.S. Environmental Protection Agency (USEPA) protocol was used to
design the verification sampling program (Reference 4).

Sample Layout Procedures

The layout of the verification sampling program for Area 3 is
shown on Figure 3-2. The location of sampling points was based on

USEPA protocol for verification sampling (Reference 4, EPA manual
on "Verification of PCB Spill Cleanup by Sampling and Analysis",
Interim Report No.2, August, 1985). Each point was spaced at 7.8
foot intervals. This spacing was based on a spill radius of 26.0
feet (longest length of Area 3 was 51 feet), a sample size of 37
(reference Table 4 of the above manual), and a sample spacing
based on 0.3 times the radius of the spill area (Table 2 of above

aanual) •

The number of sample grid points established in the field
exceeded the 37 sample size referenced above. Additional grid
points were identified on the outside periphery of the excavation
to confirm that the extent of the surface PCB contamination had
been accurately identified. The total number of grid points
sampled and analyzed was 56.

As indicated on Figure 3-2, three of the sample points have
been triangulated and located relative to the existing pumping

station. These three points will allow re-establishment of the
sampling grid at a future time, if necessary.

3
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Sampling and Sample Tracking

The grid point locations based on aforementioned layout were

sampled on August 5 and 8, 1988. To track samples from the field

to the laboratory, chain of custody documentation was prepared and
sealed with the field-to-Iaboratory transport container. Chain of

custody forms prepared and used during the sampling program are

presented in Appendix A.

August 5-8, 1988 Sampling. On August 5, 1988 the interior of
the excavation was sampled. The ground water was pumped out from

the excavation before sampling. At each grid point, a six ounce

surface soil sample was taken with a wooden disposable tongue

depressor and placed in a glass jar; depth of sample was

approximately two centimeters. Depth of the excavation ranged
from one foot to approximately eight feet below the existing

grade. The Teflon-capped sample glass jars were iced prior to

transporting to the laboratory.

On August 8, 1988 the periphery of the site, outside the

excavation, was sampled using a hollow stem drill rig. The drill
rig was used to break through the asphalt paving and to push a

steel or brass tube for retrieval of undisturbed samples at

depths varying between 1.33 and 3.0 feet. The depth of sample was

previously confirmed with the DHS before drilling and follows the

procedures established during the Area 1 and 2 sampling program.

Samples inaccessible to the drill rig were hand augered. After

sample retrieval, sample tubes were covered with Teflon and capped

prior to icing and transporting to the laboratory.

4
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ANALYTICAL PROCEDURES

Once the samples were received at the Central Coast
Analytical Services laboratory the samples were prepared,
extracted, and analyzed for PCBs. Sample preparation and

extraction generally followed EPA method 3550 - Sonication
Extraction. However, instead of a 1mm X 1mm sieve required by the
EPA method, Central Coast used a '10 sieve (2mm X 2mm) to be
consistent with sample preparation required by California
Administrative Code, Title 22, Division 4, Chapter 30, section
66700 (c) (1).

At the request of the DHS, the samples received at the
laboratory were air dried before analysis for PCBs. This was done
after determination of percent moisture in the original sample.

Central Coast's detection limits were such that a 20 gram wet
weight sample was used and mixed with Na2So4 then sonicated. The
extraction solvent was 1:1 hexane:acetone (B & J) chromatography
grade. The extract sample was filtered and reduced in volume
using a Kuderna-Danish concentrator.

PCBs, if present in the sample extract, were identified using

EPA method 8080 - Organochlorine Pesticides and PCBs.

Central Coast's "Quality Assurance/Quality Control
Procedure" as summarized in Appendix B, requires blanks,

duplicates, and spikes to be analyzed once per batch, once per
~trix type or once per 20 samples, whichever is more frequent.
For this project, however, duplicates were run once per batch,

once per matrix type or once per 10 samples analyzed, whichever
was more frequent.

5
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Table 3-1 tabulates the samples analyzed by Central Coast

Analytical Services for the August 5-8, 1988 sampling program.

The established interim cleanup level for this site is 25 mg/kg of

PCB. As indicated in Table 3-1, the samples taken on August 5-8,
1987 and analyzed by Central Coast Analytical Services are

reported to be below the cleanup criteria of 25 ppm.

Background and Blank Samples

As part of the quality assurance program, a soil background

(BL-l) and blank (BL-2) were collected previously during Area 2

verification sampling (reference 3).

Trace levels of PCBs were detected in both soil samples BL-l
and BL-2. Both the occurrences were a result of factors not

directly influencing the verification sample data (reference 3).

compared to the PCB concentrations found in the actual

verification samples, those found in samples BL-l and BL-2 are not
significant (refer Table 3-1).

CONCLUSIONS AND RECOMMENDATIONS

Analytical results from soil samples obtained on August 5 and 8,

1988 using EPA Verification Sampling Protocol indicate that the

interim cleanup goal of 25 ppm or less has been achieved for Area

3. The Area 3 excavation should be backfilled with acceptable
engineered fill and compacted sufficiently to prevent soil

subsidence. The surface of the entire removal area should be

covered with an impermeable barrier such as asphalt to prevent

surface water infiltration and surface erosion.
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The PCB removal area will be investigated in the Hunters Point
Annex Remedial Investigation/Feasibility study (RI/FS) to further
characterize any remaining low-level PCB contamination at the
site. Upon completion of the RI/FS, long-term remedial measures to
protect the public health and environment will be implemented as
appropriate.
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TABLE 3-1

HUNTERS POINT ANNEX
TREASURE ISLANO NAVAL STATION

VERIFICATION SOIL SAMPLING RESULTS
FROM CENTRAL COAST ANALYTICAL SERVICES

FOR AREA 3

August 5-8, 1988

Sample Percent Moisture PCBS~, mg/kg
Oescription O.L. Concentration3

3A-9 7.8 1.0 <1.0
3A-11 7.4 1.0 <1.0
3A-13 22 1.0 <1.0

3B-6 4.4 1.0 <1.0
3B-8 13 1.0 4
3B10 22 1.0 9
3B12 13 1.0 <1.0
3B14 25 1.0 <1.0
3B16 8.0 1.0 <1.0
3B18 7.9 1.0 <1.0

3C-5 7.2 1.0 <1.0
3C-7 22 1.0 5
3C-9 20 1.0 <1.0
3C-11 20 1.0 <1.0
3C-13 22 1.0 6
3C-15 11 1.0 5
3C-17 6.7 1.0 <1.0
3C-19 30 1.0 <1.0

30-4 6.5 1.0 <1.0
30-6 19 1.0 2
30-8 16 1.0 16
30-10 14 1.0 14
30-12 18 1.0 <1.0
30-14 17 1.0 4
30-16 12 1.0 <1.0
30-18 11 1.0 <1.0

3E-5 12 1.0 <1.0
3E-7 32 1.0 15
3E-9 21 1.0 14
3E-11 17 1.0 <1.0
3E-13 23 1.0 3
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APPENDIX A

CHAIN OF CUSTODY RECORDS
LABORATORY ANALYTICAL SUMMARIES
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RUG 15 '88 10:46 CENTRRL CORST RNRLYT P02
AIR, ~ATrR onO HAZARDOUS WASTE LABORATORY CERTIFIED bV CALIFORNIA DEPT of HEALTH SERV1CES

n
I

l :

u
/ ICentral 1\

coast
I Analytical I
! SQrvic&sL _

Central Coost
Anolytieal Service.

1~' Suburban Road , ~ulte C-'
San Luis Obispo, California 934'1

(e'5) 51t3-2!»!S3
EPA ~ETHOO 8'0/8'0' - PCB'S

Lab Number:
Collect.ed:
Received:
Teated:
CoUeeted by:

E-7!S5'
.0/fS/88
,8/17/88
'8/.9/88
A. Chemburkal"

n
J
n
J
n

I

LJ

n
J
n

I
LJ

r"\
I

LJ

r"\

J

J
/

ERM-WEST
1777 Botelho Or.
Walnut Creek, CA 9'596

Compound Analyzed

PCB '''HI
pee 1221

PCB lZ~2

PCB 1242

PCi:l '248

PCB '254

PCB '26QS

SAMPL£ DESCRIPTION:
!J-11, So11

Detection Limit Concentration
milligrams/Kg milligrams/Kg

1- not ruund

,. not found

1- not found

,. not found

1- not found

,. not found

1. 2.

n
i

LJ

'l
I

LJ

1
I

U

n
I

LJ

n
I

u

n
J

Compounos listed as "not found" would have been reported if present
at or above the listed detection lim1t$. Semple was extracted 08/~6/88.

Perce~t MOlsture: 17~. Tested by EPA Method '60.~ on 08/'8/88 bV ACF.

Respectfully submitted,

~~-'~~
Mary~.k, P~.D.
P....sident

I'i\SD "
E75~Dpc.wr'J31t

f('tf,/je/ac/ac



:J AIR. WATER and HAZARDOUS WASTE LABORATORY CERTIFIED by CALIFORNIA DEPT of HEALTH SERVICES

n

Percent Moisture: 'S~. Tested by EPA Method 160.3 on 08/08/88 by ACF.

Compounds listed as "not found" would have been reported if present
at or above the listed detection limits. Sample was extracted S8/~8/88.

Respectfully submitted.

~~~
Marv Havlicek, Ph.D.
President

Compound Analyzed

E-7551
'8/d5/88
88/'7/88
'8/d9/88
A. Chemburkar

lab Number:
Collected:
Received:
Tested:
Collected by:

SAMPLE DESCRIPTION:
3H-1'. Soil

Detection Limit Concentration
milligrams/Kg milligrams/Kg

1- not found

1 . not found

1 . not found

,. not found

1- not found

1 . not found

1 . not found

Central Coast
Analytical Services

141 Suburban Road , Suite C-4
San luis Obispo, California 93491

(8'5) 543-2553
EPA METHOD 6.8/8089 - PCB'S

PCB 126~

PCB 1248

PCB 1254

PCB 1242

PCB 1232

PCB 1221

PCB 111J16

ERM-WEST
1n7 Botelho Or.
Walnut Creek, CA 94596

Central
Coast
Analytical
Services

I
)

LJ

'l
LJ

J
rf

I
LJ

n
I

LJ

J
1u
,-

;
/

'l
J

n
\u

n
w

n
I

u

rf
!

LJ

,...,
i

L.J

n

l:

LJ

/ MSD 15
E7S51pc.wr1/35
MH/bl/sc/ac

n

L.J



J AIR, WATER and HAZARDOUS WASTE LABORATORY CERTIFIED by CALIFORNIA DEPT of HEALTH SERVICES

n

SAMPLE DESCRIPTION:
3G-9, SoU

ERM-WEST
1777 Botelho Dr.
Walnut Creek, CA 94596

:
l ,

J

I

/

Central
I Coast

Analytical
Sorvieoc

Central Coast
Analytical Services

141 Suburban Road • Suite C-4
San Luis Obispo, California 034'1

(885) 543-2553
EPA METHOD 6~8/8'81 - PCB'S

Lab Number:
Collected:
Received:
Toat..d;
Collected by:

E-7552
18/15/88
18/17/88
'8/'9/68
A, Chemburkar

J

Percent Moisture: 23~. Tested by EPA Method 16".3 on 68/68/88 by ACF.

Mary Havlicek, Ph.D.
President

CompoundS listed as "not found" would have been reported if present
at or above the listed detection limits. Sample was extracted "8/68/88.

MSD 15
E7552pc.wrl/35
MH/bl/gh/gh

Detection Limit Concentration
milligrams/Kg milligrams/Kg

1. not found

1 . not found

1. not found

1. not found

1 . not found

1. not found

1. 9.

Respectfully submitted,

~~~

PCB 126"

PCB 1221

PCB 1232

PCB 1254

PCB 1248

PCB 1242

Compound Analyzed

PCB ''''6

n
LJ

n
J
n

I
u

n
I

LJ

n
I
I

LJ

~
J

1
I

I

)

LJ

n
LJ

n
J

n

J

1
LJ



r"ll
LJ AIR. WATER and HAZARDOUS WASTE LABORATORY CERTIFIED by CALIFORNIA DEPT of HEALTH SERVICES

n
L:

LJ

cent~
Coast-- I
Analyticall
Services j

Central Coast
Analytical Services

1~1 Suburban Rood , Suite C-4
San Luis Obispo, California 934'1

(0"5) 5~3-2553

EPA METHOD 6'8/898' - PCB'S

Lab Number:
Collected:
Received:
Tested:
Collected by:

E-7553
G8/SS/88
,a/'7/88
'0/'9/88
A. Chemburkar

n
J
n

I
LJ

n
I

J

J
J

J
I

U

ERM-WEST
1777 Botelho Dr.
Walnut Creek, CA 94596

Compound Analyzed

PCB H'16

PCB 1221

PCB 1232

PC8 1242

PCB 1240

PCO 1254

PCB 126S

SAMPLE DESCRIPTION:
3G-11, Sol1

Detection Limit Concentration
milligrams/Kg milligramslKg

1. not found

1. not found

1. not found

1 . not found

1. not found

1. not found

1. 2.

n
I

U

1
LJ

"I
LJ

n
I
I

I

LJ

n
;

LJ

Compounds listed as "not found" would have been reported if present
at or above the listed detection limits. Sample was extracted S8/S8/88.

Percent Moisture: 10~. Tested by EPA Method 16S.3 on SO/S8/88 by ACF.

~;;;?~
Mary Havlicek. Ph.D.
President

MSD 15
E7553pc.wrl/31+
rtlf/jc/ec/sc



n
J AIR. WATER and HAZARDOUS WASTE LABORATORY CERTIFIED by CALIFORNIA DEPT of HEALTH SERVICES

SAMPLE DESCRIPTION:
3G-13, Soil

ERM-WEST
1777 Botelho Dr.
walnut Creek, CA 94~96

1
L!

LJ

J
1
LJ

Central
Coast I

I.nalytical !

services I

Central Coast
Analytical Services

141 Suburban Road , Suite C-4
San Luis Obispo, California 934g1

(aS~) !543-2553
EPA METHOD 6ga/aOas - PCB'S

Lab Number:
Collected:
Received:
Tested:
Collected by:

E-7554
Sa/'~/88

8a/'7/88
,a/'9/88
A. Chemburkar

r-,
I

LJ

Percent Moisture: 22~. Tested by EPA Method 16e.3 on 0B/08/88 by ACF.

COmpounds listed as "not found" would have been reported if present
at or above the listed detection l1mits. Sample was extracted ea/0a/88.

JlISO ,~

E755Itpc.wr1/31t
rtIi/jc/sc/sc

Respectfully submitted,

~~~
Mary Havlicek, Ph.D.
President

Detection Limit Concentration
milligrams/Kg milligrams/Kg

1. not found

1. not found

1. not found

1. not found

1. not found

1. not found

1. 2.PCB 1260

PCB 124B

PCB 1254

PCB 1242

PCB 1232

PCB 1221

PCB 1016

Compound Analyzed

:

J
r-,
J
n

I
LJ

n
u

n
I

LJ

n
J
n

I
1

)

LJ

1u

J

J
J



1
LJ AIR .•• ~ER and HAZARDOUS WASTE LABORATORV CERTIfIED by CALIFORNIA DEPT of HEALTH SERVICES

Percent Moisture: 17~. Tested by EPA Method 16".3 on ~8/~8/88 by ACF.

Compounds listed os "not found" would have been reported if present
at or above the listed detection limits. Sample was extracted 98/"8/88.

IIISO 15
E7555pc.wrl/35
PIIf/bl/sc/sc

Respectfully submitted,

~~:zF~
Mary Havlicek, Ph.D.
President

E-755~

ee/e~/88

,a/'7/88
ee/89/88
A. Chemburkar

Lab Number:
Collected:
Received:
Tested:
Collected by:

SAMPLE DESCRIPTION:
3F-14, Soil

Detection Limit Concentration
milligrams/Kg milligrams/Kg

1. not found

1. not found

1 . not found

1 . not found

1. not found

1 . not found

1. not found

Central Coast
Analytical Services

141 Suburban Road , Suite C-4
San Luis Obispo, California 934S,

(8"~) ~43-2553

EPA METHOD 6Sa/esas - PCB'S

PCB 1269

PCB 1254

PCB 1242

PCB 1248

PCB 1232

PCB 1221

PCB HJ16

Compound Analyzed

ERM-WEST
1777 Botelho Dr.
Walnut Creek, CA 94596

Central
Coast
Analytical I
Services I

n
l 1

'\

r )
LJ

J
J
J
J
J
J
r-

\

J
J
n
J

J
\
LJ

1
u

n
:

)

d

n
I

LJ



r'1
r

U AIR. ~ATER and HAZARDOUS WASTE LABORATORY CERTIFIED by CALIFORNIA DEPT of HEALTH SERVICES

Percent M01sture: 19~. Tested by EPA Method 16'.3 on 08/08/88 by ACF.

Compounds listed as "not found" would have been reported 1f present
at or above the listed detection l1mits. Sample was extracted 08/08/88.

Compound Analyzed

ERM-WEST
1777 Botelho Dr.
Walnut Creek, CA 94596

E-7556
'8/'5/88
'8/87/88
'8/S9/88
A. Chemburkar

lab Number:
Collected:
Received:
Tested:
Collected by:

Respectfully submitted,

-m~~
Mary Havlicek, Ph.D.
President

SAMPLE DESCRIPTION:
3F-12, Soil

Detection Limit Concentration
milligrams/Kg milligrams/Kg

1. not found

1 . not found

1 . not found

1. not found

1 . not found

1. not found

1. not found

Central Coast
Analytical Services

141 Suburban Road , Suite C-4
San Luis Obispo, California 934'1

(8'5) M3-2553
EPA METHOO 6S8/8S8S - PCS'S

PCB 1260

PCB 1248

PCB 1254

PCB 1242

PCB 1232

PCB 1221

PCB 1016

centr~
Coast I

Analytical I
ServicesLJ

J
'l

J

rl
U

1
LJ

J
J

,

"

rt
J

J
rt

Iu

J
J
~

!
U

'""1
I

LJ

r"l

J

MSD 15
E7556pc.wr1/35
MH/bl/sc/ac



J AIR. W~7ER and HAZARDOUS WASTE LABORATORY CERTIFIED by CALIFORNIA DEPT of HEALTH SERVICES

Percent Moisture: 14~. Tested bV EPA Method 16".3 on "8/"8/88 by ACF.

compounds listed as "not found" would have been reported if present
at or above the listed detection limits. Sample wos extracted 68/"8/88.

Respectfully SUbmitted,

~~
Mary Havlicek. Ph.D.
President.

Compound Analyzed

E-7557
'8/15/88
'8/17/88
18/.9/88
A. Chemburkar

Lab Number:
Collected:
Received:
Tested:
Collected by:

SAMPLE DESCRIPTION:
3F-1I, Soil

Detection Limit Concentration
milligrams/Kg milligrams/Kg

,. not found

1. not found

,. not found

1- not found

1. not found

1. not found

1. 2.

Central Coast
Analytical Services

141 Suburban Road , Suite C-4
San Luis Obispo, California 93411

(815) 543-2553
EPA METHOD 618/8181 - PCB'S

PCB 1242

PCB 1221

PCB 126"

PCB 1254

PCB H"6

PCB 1252

PCB 1248

ERM-WEST
ln7 Botelho Dr.
Walnut Creek, CA 94596

Central
Coast
Malytical

lServices .
ILJ

r,
I

LJ

'I
J
II

J
n
J
II
J

J
,

J

n
J
n
LJ

n
I

LJ

J
r"l

I
LJ

1
LJ

1

n
I

LJ

u

J

IlISDI5
E7557pc.wrl/34
PIIi/jc/sc/sc



n
~ AIR, WATER and H~ZARDOUS WASTE LABORATORY CERTIFIED by CALIFORNIA DEPT of HEALTH SERVICES

SAMPLE DESCRIPTION:
3F-8, Soil

ERM-WEST
1777 Botelho Dr.
Val nut Creek, CA 94'596

n
,

L!

L.J

J
J

,
/

Central
Coast i

Analytical I
Ser"'Vices

Central Coast
Analvtical Services

141 Suburban Road , Suite C-4
San Luis Obispa, California 93481

(8G5) 543-2553
EPA METHOD 688/8B8' - PCB'S

Lab Number:
Collected:
Received:
Tested:
Collected by:

E-75M1
'8/''5/88
.8/87/88
'8/'9/88
A. Chembur"kar

J

Percent Moisture: 19~. Tested by EPA Method '60.3 on 08/88/88 by ACF.

Compounds listed as "not found" would have been reported 1f present
at or above the Hsted detection limits. Sample was extracted 08/~8/88.

MSD '5
E7558pc.wr1/34
flfH/ic/sc/sc

Respectfully submitted.

~~rf/~
Mary Havlicek. Ph.D.
President

Detection Limit Concentration
milligrams/Kg lIlilligrams/Kg

1. not found

1 . not found

1. not found

1. not found

1. not found

1. not found

1- 4.

PCB 1242

PCB 1254

PCB 126"

PCB 1221

PCB '016

PCB 1248

PCB 1232

Compound Analyzed

/'

J
J
n ,

J

n

J

J
1
u

~
I

I

LJ

1
LJ

J

J
J



r,
J AIR. wa-£R and HAZARDOUS WASTE LABORATORY CERTIFIED by CALIFORNIA DEPT of HEALTH SERVICES

Percent Moisture: 2G~. Tested by EPA Method 160.3 on B8/G8/ea by ACF.

Compounds listed as "not found" would have been reported if present
at or above the listed detection limits. Sample was extracted 08/08/88.

Respectfully submitted,

~#~~ry H~ek' Ph.D.
President

Compound Analyzed

E-7559
'8/'5/88
'8/67/88
'8/119/88
A. Chemburkar

Lob Number:
Collected:
Received:
Tested:
Collectod by:

SAMPLE DESCRIPTION:
3F-S, Soil

Detection Limit Concentration
milligrams/Kg milligrams/Kg

1. not found

1. not found

1. not found

1. not found

1 . not found

1. not found

1. 7.

Central Coast
Analytical Services

141 Suburban Road , Suite C-4
San Luis Obispo, California 934'1

(SII5) 543-2553
EPA METHOD SIA/BGBG - PCB'S

pca 1~16

pca 1221

pca 1232

PCB 1242

pca 1248

pca 1254

PCB 126B

ERM-WEST
1777 Botelho Or.
Walnut Creek, CA 94596

central
Coast
Analytical I
Services

r,
I

LJ

LJ

J
J
J
J
J

/

J
n

I
I

LJ

r"l
J
r,

I

LJ

r,
I

u

J
I

I

J

~D #5
E7559pc.wr1/35
JIIi/bl/sc/sc



RUG 15 '88 10:47 CENTRRL CORST RNRLYT P03

L'

AIR.•~TER and HAZARDOUS WASTE LABORATORY CERTIFIED by CALIFORNIA DEPT of HEALTH S[RVICES

LJ

r"l
I

LJ

-,_. 1

central ~. CQast
Analytical
Services--.-

Centrol Coast
Analytical Servlees

1~1 Suburban Rood , Suite c-~

San Lui. Obispo, Callfarnia 93%11
(8'5) ~43-25tl3

EPA METHOD 6.S/8SBI - PCB'S

Lab Number:
Collected:
Received:
Tested:
Collected by:

E-75S'
'8/'5/88
18/'7/88
SB/'9/88
A. Chamburkar

Percent MOisture: 13~. Tes~ed ~y EPA Method 16B.3 on ~BI'8/88 by ACF.

Compuunds 11$ted as "not found" would hove been reported 1f present
ot or above the listed detect10n limits. Sample was extracted ,a/,s/88.

Rs&pectfullV 8ubmitted,

--/;p~~~
Mary Hav1ieek. Ph.D.
Pr.a1d.n~

J
r"l
J

J
J
n
J

,

J
'1
J

r-,

LJ

J
J
J
1,

!

£RI'I'I-WEST
1n7 Botelho Dr.
Wolnut Creek, CA 94598

Compound Analyzed

PCB 1~16

PCB 1221

PCB 1232

PCB 1242

PCB 1248

PCB 1254

PCB 126'

SAMPLE DESCRIPTION:
3E-15, Soil

Dete~tion l1mit Concentration
mi111gr"CJm$/Kg milligrams/Kg

1- not found

1 . not found

1. not found

1- not found

1 . not found

,. not found

1. not found

n

J
PtSO 10
E'n6'pc."",rl/35
fJfH/bl/8c/se



AIR, WATER and HAZARDOUS WASTE LABORATORY CERTIFIED bV CALIFORNIA DEPT of HEALTH SERVICES

SAMPLE DESCRIPTION:
3E-13, Soil

ERM-WEST
1777 Botelho Dr.
Valnut Creek, CA 9~596

L'

r

u
n

U

1
LJ

/

C&ntral
Coast
Analytical
Services

Central Coast
Analytical ServIces

141 Suburban Road , Suite C-4
San Luis Obispo, California 93491

(8115) 543-2553
EPA METHOD 6'8/8G8. - PCB'S

Lab Number:
Collected:
Received:
Tested:
Collected by:

E-7561
88/e5/88
"8/117/88
'8/11/88
A. Chemburkar

n
I

Percent Moisture: 23~. Tested by EPA Method 160.3 on 08/"8/88 by ACF.

Compounds listed as "not found" would have been reported if present
at or above the listed detection limits. Sample was extracted "8/"8/88.

JllSD 15
E7561pc.wr1/35
fIfi/bl/sc/sc

A;;#~
Mary Havlicek, Ph.D.
President

Detection Limit Concentration
milligrams/Kg milligrams/Kg

1- not found

1 . not found

1- not found

1- not found

,. not found

1 . not found

1- 3.PCB 126"

PCB 1248

PCB 1254

PCB 1242

PCB 1221

PCB 1232

PCB HI16

Compound Analyzed

/'

n
I

LJ

n

u

n

U

n
I

LJ

n

J

n

L.J

n

,,
!

LJ

n

LJ

n

J

1
LJ



'1
~ AIR. WAI£~ and HAZARDOUS WASTE LABORATORY CERTlFlED by CALIFORNIA DEPT of HEALTH SERVICES

SAMPLE DESCRIPTION:
3E-11, Soil

~WEST

1777 Botelho Dr.
walnut Creek, CA 94596

L\

LJ

r"l
I

LJ

J

central
Coast
Anal. yUcal i
services I

Central Coast
Analytical Services

1~1 Suburban Road , Suite C-~

San Luis Obispo, California 934'1
(8S5) !543-25~3

EPA METHOD 6'8/8888 - PCB'S

Lab Number:
Collected:
Roceived:
Tested:
Collected by:

E-7S'S2
88/85/88
S8/'7/88
Se/19/88
A. Chemburkar

r"l

~

Percent Moisture: 17~. Tested by EPA Method 160.3 on "8/88/88 by ACF.

Compounds listed as "not found" would have been reported if present
at or above the listed detection limits. Sample was extracted ll'8/"8/88.

MSD 15
E7562pc.wrl/35
~/bl/sc/sc

Respectfully submitted,

~~~~
Mary Havlicek. Ph.D.
President

Detection Limit Concentration
milligrams/Kg milligrams/Kg

1- not found

1 . not found

1- not found

1 . not found

1- not found

1. not found

1- not found

rocs 1ll'16

pca 1221

pca 1232

PCS 1242

PCB 1248

PCB 1254

pca 126"

Compound Analyzed

/

r"l

J
n

i

LJ

n
I

~

r-,

L.J

r"l

J

n
I

LJ

r"l
I

I

L.J

n
I

LJ

r"l
I

LJ

r"l

J

1
LJ



rr
i

LJ AIR. WATER and HAZARDOUS WASTE LABORATORY CERTIFIED bV CALIFORNIA DEPT of HEALTH SERVICES

SAMPLE DESCRIPTION:
3E-9, Soil

ERM-WEST
1777 Botelho Or.
Valnut Creek, CA 94596

l !

r

u

!
U

r-,
J

J

)
Central .

Coast IAnalytical
services I

Central Coast
Analvtical Services

141 Suburban Road , Suite C-~

San Luis Obispo, California 93411
(8"5) S43-2!5!53

EPA METHOD 6"8/8181 - PCS'S

Lob Number:
Collected:
Received:
Tested:
Collected by:

E-7~63

G8/l15/88
18/.7/88
18/11/88
A. Chemburkar

Percent MOisture: 21~. Tested by EPA Method 160.3 on 08/e8/88 by ACF.

Compounds listed as "not found" would have been reported if present
at or above the listed detection limits. Sample was extracted 08/08/88.

Respectfully submitted,

~~
Mary HaVlicek. Ph.D.
President

n
i

LJ

r:
I

L.J

n

L.J

/

n
I
I

U

n
i

LJ

n

L.J

n
,

LJ

II
I

LJ

n
i

LJ

n

Compound Analyzed

PCB 1016

PCB 1221

PCB 1232

PCB 1242

pca 124B

PCB 1254

PCB 1260

Detection Limit Concentration
milligrams/Kg milligrams/Kg

1. not found

1 . not found

1. not found

1 . not found

1 . not found

1. not found

1. 14.

)

LJ

n
i

u

flISD '5
E7563pc2.wrl/35
rtfl/bl/sc/sc



'l
J AIR. WATE~ and HAZARDOUS WASTE LABORATORY CERTIFIED by CALIFORNIA DEPT of HEALTH SERVICES

L j

u

Central I
Coast 'I
Anal~tical I'

S.ervlces .

Central Coast
Analytical Services

141 Suburban Road , Suite C-4
San Luis Obispo, California 9340'

(8G5) 543-2553
EPA METHOD 6S8/8S8S - PCB'S

lab Number:
Collect.ed:
Received:
Tested:
Collected by:

E-7564
88/''5/88
'8/'7/88
S8/"/88
A. Chemburkar

Percent Moisture: 32~. Tested by EPA Method 160.~ on 08/e8/88 by ACF.

Compounds listed as "not found" would have been reported if present
at. or above the listed detection limits. Sample was extrocted "8/"8/88.

Respectfully submitted.

~~
Mary Havlicek, Ph.D.
President

J

'l
J

1
LJ

~

J

)

n
i

U

r'l

J

~

LJ

1
u

~
I
I

U

~
I

LJ

n
I

ERM-WEST
, 777 Bot.elho Dr.
Walnut Creek, CA 94596

Compound Analyzed

PCB '''16

PCB 1221

PCB 1232

PCB 1242

PCB 1248

PCB 1254

PCB 126"

SAMPLE DESCRIPTION:
3E-7, Soil

Detection Limit Concentration
milligrams/Kg Ililligrams/Kg

,. not found

1. not found

,. not found

,. not found

,. not found

1. not found

1 . 15.

IlISDI!t
E75S'pc.wr1/35
fllA/bl/sc/sc



n
I

LJ AIR, WATER and HAZARDOUS WASTE LABORATORY CERTIFIED bV CALIFORNIA DEPT of HEALTH SERVICES

Percent MOisture: 18~. Tested by EPA Method 160.3 on '8/ll18/88 by ACF.

Compounds listed as "not found ft would have been reported if present
at or above the listed detection limits. Sample was extracted ,8/llI8/88.

Respectfully submitted,

~~~
Mary Havlicek, Ph.D.
President

CQepound Analyzed

E-7~65

'8/S5/88
'8/17/88
.8/,9/88
A. Chemburkar

Lab Number:
Collected:
Received:
Tested:
Collected by:

SAMPLE DESCRIPTION:
30-12, Soil

Detection Limit Concentration
mill1grQllls/Kg milligrams/Kg

1 . not found

1 . not found

1. not found

,. not found

1. not found

1. not found

1. not found

Central Coast
Analytical Services

141 Suburban Road , Suite C-~

San luis Obispo, California 934S1
(8S5) 543-2553

EPA METHOD 6'8/8'8' - PCS'S

PCB 1254

PCB 1260

PCB 1248

PCB 1242

PCB 1232

PCB 1221

pca 1li'l16

ERfl'-WEST
1777 Botelho Dr.
Walnut Creek, CA 94596

Central
Coast
A.nalytical
Services

L'

,
f

/

LJ

n
J
n

i
LJ

r"1
LJ

n
J

1
LJ

n
J

)
I

~

r-,
I

LJ

n
LJ

n
u

1
LJ

n
:

LJ

n
LJ

n

u MSD '5
E7565pc.wrl/35
f'i4/bl/sc/sc



1
LJ AIR. W~~ER and HAZARDOUS WASTE LABORATORV CERTIFIED by CALIFORNIA DEPT of HEALTH SERVICES

SAMPLE DESCRIPTION:
30-18, Soil

ERM-WEST
1777 Botelho Dr.
Walnut Creek, CA 94596

L '

LJ

n
J
n

!
LJ

'l
J

central I'

Coast
MalytiCalj"
Services I

Central Coast
Analytical Services

141 Suburban Raad , Suite C-4
San Luis Obispo, California 934'1

(8'5) 543-2553
EPA METHOD 688/8e88 - PCB'S

Lab Number:
Collected:
Received:
Tested:
Collected by:

E-7566
88/85/88
68/'7/88
'8/11/88
A. Chemburkar

Percent Moisture: 14~. Tested by EPA Method 160.3 on "8/"8/88 by ACF.

Compounds l1sted as "not found" would have been reported 1f present
at or above the listed detection limits. Sample was extracted "8/"8/88.

Respectfully submitted.

~~~~
Mary HaVlicek, Ph.D.
President

n
J

'"1
u

/
/

n
J
n

I
L.J

n
I

LJ

1
L.J

n
I

LJ

n
I

LJ

n
i
\

Compound Analyzed

PCB ''''6

PCB 1221

PCB 1232

PCB 1242

PCB 1248

PCB 1254

PCB 126"

Detection Limit Concentration
milligrams/Kg milligrams/Kg

1 . not found

1. not found

1 . not found

1. not found

1. not found

1. not found

1. 14.

L.J

n
LJ

MSD#5
E7566pc.w,.'/35
PIIi/bl/sc/sc



'l
~ AIR, WATEQ and HAZARDOUS WASTE LABORATORY CERTIFIED by CALIFORNIA DEPT of HEALTH SERVICES

Percent Moisture: 19%. Tested by EPA Method 16e.3 on "8/88/88 by ACF.

CompoundS listed as "not found" would have been reported if present
at or above the listed detection limits. Sample was extracted e8/e8/88.

MSO '5
E7567pc.wr1/35
~/bl/sc/sc

Respectfully submitted,

~~~
Mary Havlicek, Ph.D.
President

E-7567
88/'5/88
88/87/88
'8/09/88
A. Chemburkar

Lab Number:
Collected:
Received:
Tested:
Collected by:

SAMPLE DESCRIPTION:
30-6, Soil

Detection Limit Concentration
mill!grams /Kg milligrams/Kg

1 . not found

1 . not found

1. not found

1 . not found

1. not found

1. not found

1. 2.

Central Coast
Analytical Services

1~1 Suburban Road • Suite C-4
San Luis Obispo. California 934G1

(885) 543-2553
EPA METHOD 688/8888 - PCB'S

PCB 1916

PCB 1221

PCB 1232

PCB 1242

PCB 1248

PCB 1254

PCB 126"

~ound Analyzed

~WEST

1777 Botelho Dr.
Walnut Creek, CA 94596

Central I
Coast
I.nolytiCal

lservices

"-
\

J
u

If
I

J

If

L.J

If
i

U

'!
i

..J

If
i

LJ

n
\

LJ

,..
\

L )

n
I

LJ

n
I

LJ
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I

L.J
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i

L.J
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~

n
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n
I

U
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\
I
J
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U

n
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J



J AIR, WATER and HAZARDOUS WASTE LABORATORV CERTIFIED by CALIFORNIA DEPT of HEALTH SERVICES

Percent Moisture: 22~. Tested by EPA Method 160.3 on 08/98/88 by ACF.

Mary Havlicek, Ph.D.
President

E-7568
.B/'5/88
'B/.7/88
'8/11/88
A. Chemburkar

5.

not found

not found

not found

not found

not found

Concentration
milligrams/Kg

Lab Numbar:
Collected:
Received:
Tested:
Collected by:

1.

1.

1.

1.

1.

1.

SAMPLE DESCRIPTION:
3C-7, Soil

Detection Limit
milligrams/Kg

Central Coast
Analytical Services

141 Suburban Road I Suite C-4
San Luis Obispo, California 934S1

(8S5) 543-2553
EPA METHOD S08/898S - PCB'S

Respectfully submitted,

Compounds listed as "not found" would have been reported if present
at or above the listed detection limits. Sample was extracted 08/08/88.

PCB 1260

PCB 1221

PCB 1248

PCB 1242

PCB 1254

PCB H'1S

Compound Analyzed

ERM-WEST
1777 Botelho Dr.
Walnut Creek, CA 94596

C&ntral
Coast
Analytical
Services

"I
U

r )
U

J
n
J

J
J
1u

J
r-o.

L )

'1
u

r,

J
r-,

J

J
J
1
LJ

n
J

u

Il'SD 15
E7568pe.wrl/35
FIH/bl/se/se

1
LJ



:J AIR, WATER ond HAZARDOUS WASTE LABORATORV CERTIFIED by CALIFORNIA DE~T of HEALTH SERVICES

Percent Moisture: '6~. Tested by EPA Method 160.3 on SS/18/88 by ACF.

C~ounds listed as "not found" would have been reported 1f present
at or abave the listed detection limits. Sample was extracted SS/18/88.

MSD 15
E7569pc.wr1/35
Jlli/bl/sc/jl

Respectfully SUbmitted.

~~#~
Mary Hovlicek, Ph.D.
President

E-7~69

8S/.5/88
8S/.7/88
IS/.9/88
A. Chemburkor

lab Number:
Collected:
Received:
Tested:
Collected by:

SAMPLE DESCRIPTION:
30-8, Sail

Detection Limit Concentration
milligrams/Kg ailligrams/Kg

1. not found

1. not found

1. not found

1- not found

1. not found

1. not found

1 . not found

Central Coast
Analytical Services

1~1 Suburban Road , Suite c-~

San Luis Obispo, California 934~1

(8g5) 543-2553
EPA METHOD 6e8/SeSe - PCB'S

pca 1260

PCS 1232

PCB 124S

PCB 1254

PCB 1242

FCB H~16

Compound Analyzed

PCB 1221

ERM-WEST
1777 Botelho Dr.
Valnut Creek, CA 94596

Central I
Coast
Analytical I

Services I

n
I

LJ

r 1
/

u

J
n
J
'!

I
LJ

1
LJ

J
J
r-'o

L

/
/

n
I

LJ

n
i

LJ

n
i
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n
I

u

J
n

I
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n
I
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I

/
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n
I
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II
tJ AIR, WATER and HAZARDOUS WASTE LABORATORY CERTIFIED by CALIFORNIA DEPT of HEALTH SERVICES

SAMPLE DESCRIPTION:
3C-9, Soil

ERM-WEST
1777 Botelho Dr.
Valnut Creek, CA 94596

rr
I

U

u

J

J

)
I ]
i central
, Coast
, Anal ytical
i services~

Central Coast
Analytical Services

1~1 Suburban Road , Suite c-~

San Luis Obispo, California 93461
(8'S) ~43-2553

EPA METHOD 6,a/a,a, - PCB'S

Lab Number:
Collected:
Received:
Tested:
Collected by!

E-757'
,8/95/88
'd8/'7/88
S8/89/88
A. Ch9mburkor

J
J
J
L

1
u

Compound Analyzed

PCB HJ16

PCB 1221

PCB 1232

PCB 1242

"
PCB 1248

PCB 1254

PCB 126"

Detection Limit Cancentration
milligrams/Kg milligrams/Kg

1. not found

1 , not found

1 . not found

1. not found

1 . not found

1 . not found

1. not found

rr

J
n
J
n
J

'1
LJ

rr
I

LJ

u

J

)

Compounds listed as "not found" would have been reported if present
at or above the listed detection limits. Sample was extracted 08/08/88.

Percent Moisture: 20~, Tested by EPA Method 160.3 on "a/ea/88 by ACF.

Respectfully 8ubmitted,

~~~
President

MSO #5
E757l1pc.wr1/35
fIfi/bl/sc/jl



r-,

tJ AIR. WATER and HAZARDOUS WASTE LABORATORY CERTIFIED by CALIFORNIA DEPT af HEALTH SERVICES

SAMPLE DESCRIPTION:
3C-11, Soil

ERM-WEST
, 777 Botelho Dr.
Volnut Creek, CA 94596

n
I

U

r

u

n
J
n
J

'\
)

Centrol I
Coast
A.nolytical I
Services :

I

Central Coast
Analytical Services

141 Suburban Road , Suite C-4
San Luis Obispo, California 93481

(8"5) 543-2553
EPA METHOD 6ga/aBa, - PCB'S

Lab Number:
Collected:
Received:
Tested:
Collected by:

E-7571
f8/f5/88
'8/'7/88
fJa/,9/88
A. Chemburkar

Percent Moisture: 2f1J~. Tested by EPA Method 160.3 on flJ8/flJ8/88 by ACF.

Compounds listed as "not found" would have been reported 1f present
at or above the listed detection limits. Sample was extracted g8/08/88.

JllSD 15
E7571pc.wr1/35
~/bl/sc/jl

Respectfully submitted,

~~;t'f/~
Mary Havlicek, Ph.D.
President

Detection limit Concentration
milligrams/Kg milligrams/Kg

1. not found

1. not found

1 . not found

1. not found

1. not found

1 . not found

1- not foundPCB 126fIJ

PCB 1254

PCB 1248

PCB 1242

PCB 1221

PCB 1232

PCB H'16

Compound Analyzed

n
J
n
J
n
J

1
LJ

n

"L )
/

n
I

u

n
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n
J
n
J
n

i
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1
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n
I

u

/
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u



AIR. WATE~ and HAZARDOUS WASTE LABORATORY CERTIFIED by CALIFORNIA DEPT of HEALTH SERVICES

SAMP~E DESCRIPTION:
3B-8, Soil

ERM-WEST
1777 Botelho Dr.
Walnut Creek, CA 9~596

n
I

u

r

u

J
n
J
n

I
LJ

,
/

Ce-ntral
Coast
Analytical
services

Central Coast
Analytical Services

1~1 Suburban Rood , Suite C-~

San Luis Obispo, California 93401
(8'5) 543-2553

EPA METHOD 608/8088 - PCB'S

Lab Number:
Collected:
Received:
Tested:
Collected by:

E-7572
.8/'5/as
f8/'7/as
'8/'9/as
A. Chemburkar

1
LJ

J
J
L

n
I

LJ

J

Compound Analyzed

PCB 1~16

PCB 1221

PCB 1232

PCB 1242

PCB 1248

PCB 1254

PCB 1269

Detection Limit Concentration
milligrams/Kg milligrams/Kg

1- not found

1. not found

1- not found

1- not found

1 . not found

1- nat found

1- 4.

r"l
I

u

1
u

n
I

LJ

n
I

LJ

n
I
I

LJ

u

n

J

/

Compounds listed as "not found" would have been reported if present
at or above the l1sted detection limits. Sample was extracted e6/~8/88.

Peroent Moisture. 13~. Te&ted by EPA Method 16~.3 on ~9/~9/e9 bV AC~.

Respectfully submitted,

~~~
Mary Havlicek. Ph.D.
President

MSD '5
~72pc.wrl/3'5

r4f/bl/sc/jl



fl
I

lJ AIR. WATER and HAZARDOUS WASTE LABORATORY CERTIFIED bV CALIFORNIA DEPT of HEALTH SERVICES

SAMPLE DESCRIPTION:
38-1'. Soil

ERM-WEST
1777 Botelho Dr.
Walnut Creek, CA 94596

!
u

r

u

J
J

"­
\

i
/

Central
Coast
Analytical
~rvices

Central Coast
Analytical Services

141 Suburban Road , Suite C-4
San Luis Obispo, California 934S1

(S85) 543-2553
EPA METHOD 6SS/BSBI - PCB'S

Lab Number:
Collected:
Received:
Tested:
Collected by:

E-7~73

'B/8~/88

IB/87/88
'S/89/88
A. Chemburkar

J

Percent Moisture: 22~. Tested by EPA Method 16~.3 on eS/~8/88 by ACF.

Compounds listed as "not found" would have been reported if present
at or above the listed detection limits. Sample was extracted gB/~B/BS.

MSD 15
E7573pc.wrl/35
MH/bl/SC/SC

RespectfUlly submitted,

~~~
Mary Havlicek, Ph.D.
President

Detection Limit Concentration
milligrams/Kg Inilligrams/Kg

1. not found

1 . not found

1. not found

1 . no~ found

1. not found

1. not found

1. 9.

PCB 124B

PCB 1242

PCB 126S

PCB 1254

PCB 1232

PCB H!l16

PCB 1221

Compound Analyzed

1
LJ

J
r"l
J

J
n

Iu

n
J
r"l

I

LJ

"",
I

/
u

I
LJ

J

J
J



'l
J

I
LJ

LJ

R, VA~[R and HAZARDOUS WASTE LABORATORY CERTIFIED by CALIFORNIA DEPT of HEALTH SERVICES
/

fl
J
n ,

I

LJ

Cantral
Coast
Analytical
services

Central Coast
Analytical Services

141 Suburban Road , Suite C-4
San luis Obispo. California 93411

(S"!5) 543-2553
EPA METHOD SIS/SSS' - PC8'S

lab Number:
Collected:
Received:
Tested:
Collected by:

E-7574
18/85/88
18/17/88
'8/'9/88
A. Chemburkar

'l
L.J

n
J

J
I
L.J

n
I

U

ERM-WEST
1777 Botelho Dr.
walnut Creek, CA 94596

Compound Analyzed

pca HI16

'\ PCB 1221

/

pca 1232

pca 1242

PCB 124S

PCB 1254

PCB 126"

SAMPLE DESCRIPTION:
38-12, Soil

Detection Limit Concentration
milligrams/Kg milligrams/Kg

,. not found

1- not found

1. not found

1- not found

1. not found

1. not found

1 . not found

J
J
J
"J
u

J

C~pounds listed as "not found" would have been reported if present
a~ or above the listed detection limits. Sample was extracted e8/~8/88.

Percent Moisture: '3~. Tested by EPA Method 16".3 on 18/ga/88 by ACF.

Respectfully sUbmitted,

~~~
~ry Havlicek, Ph.D.
President

IIISt) ~5~"'P_p .... , __,--'_1,__ , __



:J AIR, -~-[~ and HAZARDOUS WASTE LABORATORY CERTIFIED by CALIFORNIA DEPT of HEALTH SERVICES

SAMPLE DESCRIPTION:
3C-13, Soil

ERM-WEST
1 n7 Botelho Dr.
walnut Creek, CA 94596

J
r

u

~
I

U

J

)
/

Cantrall
Coast
AnalytiCal)
services

Central Coast
Analytical Services

141 Suburban Road , Suite C-4
San Luis Obispo, California 934~1

(885) 543-2553
EPA METHOD 608/8680 - PCB'S

Lab Number:
Collected:
Received:
Tested:
Collected by:

E-7575
88/85/88
08/87/88
'8/'9/88
A. Chemburkar

J
J
L

Compound Analyzed

PCB 1S16

PCB 1221

PCB 1232

PCB 1242

PCB 1248

PCB 1254

PCB 1260

Detection Limit Concentration
milligrams/Kg milligrams/Kg

1- not found

1- not found

1 . not found

1. not found

1 . not found

1. not found

1- 6.

J
n

J

J
J
J

u
/

Compounds listed as "not found" would have been reported if present
at or above the listed detection limits. Sample was extracted 08/08/88.

Percent Moisture: 22~. Tested by EPA Method 160.3 on 08/08/88 by ACF.

Respectfully submitted,

~~#~
Mary Havlicek, Ph.D.
President

JllSD 15
E7575pc.wr1/35
fiII'I/bl/sc/sc



r"l
J AIR, WATER ana HAZARUUU~ WA~IE LABORATORY CERTIFIED by CALIFORNIA DEPT of HEALTH SERVICES

Percent Moisture: 11~. Tested by EPA Method 16a.3 on a8/08/88 by ACF.

Compounds 11sted as -not found" would have been reported if present
at or above the listed detection limits. Sample was extracted 08/"8/88.

MSD 15
E7576pc.wr1/35
MH/bl/sc/sc

R:;;';;~
Mary Havlicek, Ph.D.
President

E-7576
'8/SS/88
,a/07/88
Oa/09/88
A. Chemburkar

Lab Number:
Collected:
Received:
Tested:
Collected by:

SAMPLE DESCRIPTION:
3C-15, Soil

Detection Limit Concentration
mill igrams/Kg milligrams/Kg

1 . not found

1- not found

1 . not found

1- not found

1- not found

1 . not found

1 . 5.

Central Coast
Analytical Services

141 Suburban Road , Suite C-4
San Luis Obispo, California 93401

(8"5) 543-2~~3

EPA METHOD S08/8G80 - PCB'S

PCB 1260

PCB 1254

PCB 1248

PCB 1242

PCB 1016

PCB 1221

PCB 1232

Compound Analyzed

ERM-WEST
1777 Botelho Or.
Walnut Creek, CA 94596

,------
i Central
f. Coast

Analytical i
Services
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r,
~ AIR, WATER and HAZARDOUS WASTE LABORATORY CERTIFIED by CALIFORNIA DEPT of HEALTH SERVICES

Percent Moisture: 17~. Tested by EPA Method 160.~ on 08/08/88 by ACF.

Compounds listed as "not found" would hove been reported if present
at or above the listed detection limits. Sample was extracted 08/08/88.

;1f;;?~
Mary Havlicek, Ph.D.
President

Compound Analyzed

E-7577
9a/15/88
,a/g7/88
88/09/88
A. Chemburkar

Lab Number:
Collected:
Received:
Tested:
Collected by:

SAMPLE DESCRIPTION:
30-14, Soil

Detection Limit Concentration
milligrams/Kg milligrams/Kg

1. not found

1- not found

1 , not found

1. not found

1 , not found

1. not found

1 . 4.

Central Coast
Analytical Services

141 Suburban Road , Suite C-4
San Luis Obispo, California 93481

(8115) 543-2553
EPA METHOD 608/8080 - PCB'S

PCB H516

PCB 1221

PCB 12~2

PCB 1242

PCB 1248

PCB 1254

PCB 1260

ERM-WEST
1777 Botelho Dr.
Walnut Creek, CA 94596

I central-l
I Coast
t Analytical I
! Services I
i J
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~
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MSD #5
E7577pc,wr1/35
MH/bl/sc/sc



n AIR, WATER and HAZARDOUS WASTE LABORATORY CERTIFIED by CALIFORNIA DEPT of HEALTH SERVICES

U

Percent Moisture: 22~. Tested by EPA method 168.3 on 98/15/88 by PD.

Compounds listed as "not found" would have been reported if present
at or above the listed detection limits. Sample was extracted 08/10/88.

Respectfully submitted.

~,?1~#~
Mary Havlicek, Ph.D.
President

Compound Analyzed

E~7678

88/08/88 0 12B5
"8/"9/88
68/11/88
CS/AC

Lab Number:
Collected:
Received:
Tested:
Collected by:

SAMPLE DESCRIPTION:
3A-13 (2.' to 2.5 Feet), Soil Grab

Detection limit Concentration
milligrams/Kg milligrams /Kg

1- not found

1 . not found

1 . not found

1 . not found

1. not found

1. not found

1. not found

Central Coast
Analytical Services

141 Suburban Road , Suite C-4
San luis Obispo, California 934"

(895) 543-2553
EPA METHOD 698/898" - PCB'S

PCB 1232

PCB 1221

PCB 1254

PCB 1248

PCB 1242

PCB HH6

ERM-WEST
1777 Botelho Dr.
Walnut Creek, CA 94596

PCB 1260

I Central
Coast I

I Analytical I
I Services I
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LJ

"
I

'1
I

LJ

n
,

U

r"l
u

fl
I

LJ

J
r"l

u

n

U

LJ

L.J

",SO #5
E7678pc.wr1/35
MH/bl/sc/sc



AIR, WATER and HAZARDOUS WASTE LABORATORY CERTIFlfD by CALIFORNIA DEPr of HEALTH SERVICES

Percent Moisture: 7.4~. Tested by EPA method 160.3 on 08/15/88 by PD.

Compounds listed as "not found" would have been reported if present
at or above the listed detection limits. Sample was extracted 08/10/88.

MSD '5
E7679pc.wrl/36
MH/bl/sc/sc

E--7679
08/98/88 0 1218
S8/S9/88
~8/11/88

CS/AC

Lab Number:
Collected:
Received:
Tested:
Collected by:

SAMPLE DESCRIPTION:
3A-1' (2.' to 2.5 Feet). Soil Grab

Detection Limit Concentration
milligrams/Kg milligrams/Kg

1 . not found

1. not found

1 . not found

,. not found

1. not found

1. not found

1 . not found

Central Coast
Analytical Services

141 Suburban Rood , Suite C-4
Son Luis Obispo, California 934~1

(8~5) 543-2553
EPA METHOD 688/8e80 - PCB'S

PCB 126l1!1

PCB 1254

Respectfully submitted.

~;d/~
Mary Havlicek. Ph.D.
President

PCB 1248

PCB 1242

PCB 1232

PCB HIlS

PCB 1221

Compound Analyzed

ERM-WEST
1777 Botelho Or.
Walnut Creek. CA 94596 -

Central
Coast
Analytical I
Services I
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/
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n

u
AIR. ~~TER and HAZARDOUS WASTE LABORATORY CERTIFIED by CALIFORNIA DEPT of HEALTH SERVICES

Percent Moisture: 4.4~. Tested by EPA method 16S.3 on SS/15/SS by PD.

Compounds listed as "not found" would have been reported if present
at or above the listed detection limits. Sample was extracted OS/le/SS.

Respectfully submitted,

~~#~
Mary Havlicek, Ph.D.
President

Compound Analyzed

E~76SS

SS/GS/88 0 122S
6S/69/88
9S/11/88
CS/AC

Lab Number:
Collected:
Received:
Tested:
Collected by:

SAMPLE DESCRIPTION:
3B-6 (2.1 to 2.5 Feet), Soil Grab

Detection Limit Concentration
milligrams/Kg milligrams /Kg

1 . not found

1. not found

1- not found

1 . not found

1 . not found

1- not found

1. not found

Central Coast
Analytical Services

141 Suburban Road , Suite C-4
San Luis Obispo, California 934S1

(SS5) 543-2553
EPA METHOD 6GS/SSSS - PCB'S

PCB 1260

PCB 1254

PCB 1221

PCB HI16

PCB 1242

PCB 1232

PCB 1248

~D 15
£76S'pc.wr1/35
f'lH/bl/sc/sc

ERM-WEST
1777 Botelho Dr.
Walnut Creek, CA 94596

Centr~
Coast I
Anal ytioal I

Services:/
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rt AIR. ~~TER and HAZARDOUS WASTE LABORATORY CERTlrrED by CALIFORNIA DEPT of HEALTH SERVICES

U

n

LJ

/

u

Central
Coast I

Analytical I

Services I

Central Coast
Analytical Services

141 Suburban Road , Suite C-4
San Luis Obispo, California 93461

(805) 543-2553
EPA METHOD 6~8/8S8S - PCB'S

Lab Number:
Collected:
Received:
Tested:
Collected by:

E-7681
88/08/88 0 1141
88/09/88
98/11/88
CS/AC

n

u

n

n
I

LJ

n

u

n
I

U

n
I

U

n

L

ERM-WEST
1777 Botelho Dr.
Walnut Creek, CA 94596

Compound Analyzed

PCB Hl16

PCB 1221

PCB 1232

PCB 1242

PCB 1248

PCB 1254

PCB 12613

SAMPLE DESCRIPTION:
3A-9 (1.5 to 2.' Feet), Soil Grab

Detection Limit Concentration
milligrams /Kg milligrams /Kg

l- not found

1- not found

1 . not found

1. not found

1 . not found

1 . not found

1- not found

n

L.J

u

n

L.J

Compounds listed as "not found" would have been reported if present
at or above the listed detection limits. Sample was extracted 08/10/88.

?ercent Moisture: 7.8~. Tested by EPA method 166.3 on S8/15/88 by PD.

Respectfully submitted,

~~#~
Mary Havlicek, Ph.D.
President

MSD #5
E76S1pc.wrl/35
.".,/bl/jl/sc



AIR. w~lER and HAZARDOUS WASTE LABORATORY CER1IFIED by CALIFORNIA DEPT of HEALTH SERVICES

u

u

Central 1
Coast I
Analytical I
Services j

Central Coast
Analytical Services

141 Suburban Road , Suite C-4
San Luis Obispo, California 93401

(805) 543-2553
EPA METHOD 6eB/BOB~ - PCB'S

Lob Number:
Collected:
Received:
Tested:
Collected by:

E;7682
08/08/88 II 1342
S8/09/88 II 18S9
Oa/11/88
CS/AC

u

n
LJ

n

u

n
I

LJ

n
LJ

n
LJ

n

L

n

LJ

ERM-WEST
1777 Botelho Dr.
Suite 26'
Walnut Creek, CA 94596

Compound Analyzed

PCB Hl16

PCB 1221

PCB 1232

PCB 1242

PCB 1248

PCB '254

PCB 12611I

SAMPLE DESCRIPTION:
Job 14SS58, Hunter's Point S.F.,
3C-5 (1.5 to 2.' Feet), Soil

Detection Limit Concentration
milligrams/Kg milligrams/Kg

1 . not found

1 . not found

1. not found

1. not found

,. not found

1. not found

1. not found

n
LJ

n
LJ

n

u

n
u

n

LJ

n

LJ

LJ

n

u

Compounds listed as "not found" would have been reported if present
at or above the listed detection limits. Sample was extracted e8/1"/8B.

Percent Moisture: 7.2~. Tested by EPA method '6~.3 on ~B/'5/88 by PO.

Respectfully submitted,

~~
Mary H~ek, Ph.D.
President

ECD
E7682pc.wrl/36
MH/bl/sc/sc



AIR. W~~ER and HAZARDOUS WASTE LABORATORY CERTIFIED by CALIFORNIA DEPT of HeALTH SERVICES

Percent Moisture: 6.5~. Tested by EPA method 160.3 on 08/15/88 by PD.

Compounds listed as "not found" would hove been reported if present
at or above the listed detection limits. Sample was extracted 0S/10/88.

EeD
E7683pc.wr1/36
JflH/bl/sc/sc

Respectfully submitted,

~~~~
Mary Havlic.k, Ph.D.
President

E..7683
8S/B8/88 0 1352
'4S/09/88 0 1SSt
6S/11/88
CS/AC

Lab Number:
Collected:
Received:
Tested:
Collected by:

SAMPLE DESCRIPTION:
Job 14'058, Hunter'. Point S.F.,
30-4 (2.5 to 3.' ~eet), Soil

Detection Limit Concentration
milligrams/Kg milligrams/Kg

1 . not found

1. not found

1. not found

1 . not found

1. not found

1 . not found

1 . not found

Central Coast
Analytical Serviees

141 Suburban Road, Suite C-4
San Luis Obispo, California 934~1

(SI5) 543-2553
EPA METHOD 60S/SeS8 - PCB'S

PCB 1260

PCB 1221

PCB 1254

PCB 124S

PCB 1242

PCB 1016

PCB 1232

Compound Analyzed

ERM-WEST
1777 Botelho Dr.
Suite 26"
Walnut Creek, CA 94596

Central I
Coast I
Anal ytieal I

Services/
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~ AIR. ~~7(R and HAZARDOUS WASTE LABORATORY CERTIFIED by CALIFORNIA DEPT of HEALTH SERVICES
LJ

E.:.7684

e8/e8/88 0 14(16
68/69/88 0 180"
S8/11/88
CS/AC

Lob Number:
Collected:
Received:
Tested:
Collected by:

SAMPLE DESCRIPTION:
Job '4""58. Hunter's Point S.F.,
3E-5 (2.' to-2.5 Feet), Soil

Detection Limit Concentration
milligrams/Kg milligrams/Kg

1 . not found

1 . not found

1. not found

1 . not found

1. not found

1. not found

1- not found

Central Coast
Analytical Services

141 Suburban Rood , Suite C-%
San Luis Obispo, California 93461

(865) 543-2553
EPA METHOD 6~8/8e8g - PCB'S

PCB 1221

PCB 12615

PCB 1252

PCB 1016

PCB 1254

PCB 1242

Compound Analyzed

PCB 1248

ERM-WEST
1777 Botelho Dr.
Suite 261
Walnut Creek, CA 94596

Central
Coast
Analytical I
Services I

Compounds listed as "not found" would have been reported if present
at or above the listed detection limits. Sample was extracted 08/115/88.

1
LJ

i
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n
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n
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J
Percent Moisture: 12~. Tested by EPA method 160.5 on 08/15/88 by PD.

n
I

L.J

n
i

U

Respectfully submitted,

~~#~
~ry Havlicek, Ph.D.
President

n
I

U

u

ECO
E768Atpc.wrl/36
~/bl/sc/sc
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n
LJ

AIR. WA~£R and HAZARDOUS WASTE LABORATORY CERTIFIED by CALIFORNIA DEPT of HEALTH SERVICES

SAMPLE DESCRIPTION:
Job #49958, Hunter'. Point S.F.,
3F-4 (2.' to 2.5 Feet), Soil

ERM-WEST
1777 Botelho Dr.
Suite 2615
Valnut Creek, CA 94~96

n
L.J

u

1
L.J

r,

J

---,
Central I
Coast .
Analytical I
Services I

Central Coast
Analytical Services

141 Suburban Road , Suite C-4
San Luis Obispo, California 93491

(8f~) 543-2553
EPA METHOD 698/898f - PCB'S

Lab Number:
Collected:
Received:
Tested:
Collected by:

E-j'685
98/98/88 0 1429
98/09/88 0 1800
98/11/88
CS/AC

Percent Mo1sture: 8.0~. Tested by EPA method 160.3 on 08/15/88 by PD.

Compounds listed as "not found w would have been reported 1f present
at or obove the l1sted detect10n l1m1ts. Sample was extracted 08/10/88.

Ea>
E7685pc.wr1/36
rt'li/jg/sc/sc

Respectfully submitted,

~~
Mary H~k, Ph.D.
President

Detection Limit Concentration
mill!grams /Kg mill igrams /Kg

,. not found

1 . not found

1 . not found

1 . not found

1 . not found

1. not found

1. not foundPCB 1269

PCB 1248

PCB 1254

PCB 1242

PCB 1232

PCB 1221

Compound Analyzed

PCB "'.116
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n
i

LJ

AIR. WA~ER and HAZARDOUS WAS1E LABORATORY CERTIFIED by CALIFORNIA DEPl of HEALTH SERVICES

n
I

LJ
Central I
Coast .
Anal ytical I
Services I

Control Coast
Analytical Services

141 Suburban Rood, Suite C-4
San Luis Obispo, California 934e1

(8l'5) 543-2553
EPA METHOD SS8/8B8S - PCB'S

Lab Number:
Collected:
Received:
Tested:
Collected by:

E-;7686
68/68/88 0 1435
S8/G9/88 (I 1806
68/11/88
CS/AC

ERM-WEST
, 777 Botelho Dr.
Suite 266
Walnut Creek, CA 94596

Compound Analyzed

PCB 1"16

PCB 1221

PCB 1232

PCB 1242

PCB 1248

PCB 1254

PCB 126B

SAMPLE DESCRIPTION:
Job '40058, Hunter's Point S.F.,
3G-~ (2.5 to 3.' Feet), Soil

Detection Lim! t Concentration
milligrams/Kg milligrams/Kg

1. not found

1 . not found

1 . not found

1 . not found

1 . not found

1- not found

1. not found

u

n

Compounds listed as "not found" would have been reported if present
ot or above the listed detection limits. Sample was extracted 08/10/88.

Percent Moisture: '1~. Tested by EPA method 160.3 on 08/15/88 by PD.

Respectfully submitted,

~t~~~
President

ECO
E7686pc.wr1/36
JI.H/jg/sc/sc
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AIR, WLTER and HAZARDOUS WASTE LABORATORY CERTIFIED by CALIFORNIA DEPT of HEALTH SERVICES

SAMPLE DESCRIPTION:
Job #40eS8, Hunter's Point S.F.,
3G-7 (2.5 to 3.' Feet), Soil

ERM-WEST
1777 Botelho Or.
Suite 268
Walnut Creek. CA 94596

LJ

u

n

LJ

Central
Coast
Analytical I
Services !

Central Coast
Analytical Services

141 SUburban Road , Suite C-'
San Luis Obispo, California 93401

(805) 543-2553
EPA METHOD 6e8/8~8~ - PCB'S

Lab Number:
Collect:Qd:
Received:
Tested:
Collected by:

E-7687
Ga/G8/SS 0 1451
88/09/88 0 180"
'8/11/88
CS/AC

Percent Moisture: 13~. Tested bV EPA method 160.3 on 08/15/88 by PD.

Compounds listed as "not found" would hove been reported if present
at or above the listed detection limits. Sample wos extracted 08/1"/88.
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Compound Analyzed

PCB H" 6

PCB 1221

PCB 1232

PCB 1242

PCB 1248

PCB 1254

PCB 1260

ECO
E7687pc.wrl/36
~/jg/se/se

Detection Limit Concentration
milligrams/Kg milligrams/Kg

1 . not found

1 . not found

1. not found

1 . not found

1. not found

1 . not found

1. not found

Respeetfully submitted,

e-;/~~~~
Mary Havlicek, Ph.D.
President

LJ
, , ...,,,,,, ....... ,.-..- _, .... 1' • ...
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AIR. wA1ER and HAZARDOUS WASTE LABORATORY CERTIFIED by CALIFORNIA DEPT of HEALTH SERVICES

SAMPLE DESCRIPTION:
Job 14'''58, Hunter's Point S.F.,
3H-6 (2.' to 2.5 Feet), Soil

ERM-WEST
1777 Botelho Or.
Suite 26'
Val nut Creek, CA 9~596

n

J

u

1
LJ

n
J

Central
Coast
Anal ytical I
Services

Central Coast
Analytical Services

141 Suburban Road • Suite C-4
San Luis Obispo, California 93401

(815) 543-2553
EPA METHOD Se8/8080 - PCB'S

lab Number:
Collected:
Received:
Tested:
Collected by:

E-1688
S8/68/88 0 1506
08/09/88 0 18'H'
08/11/88
CS/AC

n
LJ

n
I

LJ

n
J

n
1

LJ

n

n
J

Compound Analyzed

PCB 1016

PCB 1221

PCB 1232

PCB 1242

PCB 1248

PCB 1254

PCB 1260

Deteetion Limit Concentration
milligrams/Kg milligrams/Kg

1. not found

1. not found

1. not found

1. not found

,. not found

1. not found

1. not found

L.J

n
I

LJ

n
LJ

n
LJ

n
LJ

n

LJ

LJ

Compounds listed as "not found" would have been reported if present
at or above the listed detection limits. Sample was extracted 08/10/88.

Percent Moisture: 7.1~. Tested by EPA method 16e.3 on 08/15/88 by PO.

Respectfully submitted,

~~
Mary ~ek, Ph.D.
President

ECO
E7688pc •...,,.'/36
flti/jc/sc/sc

t;'7 ..J
joT Clf"'~



:J ~IR. WATER and HAZARDOUS WASTE LABORATORY CERTIFIED by CALIFORNIA DEPT of HEALTH SERVICES

Percent Moisture: 17~. Tested by EPA method 160.3 on 08/15/88 by PD.

Compounds listed as "not found" would have been reported if present
at or above the listed detection limits. Sample was extracted 08/10/88.

Respectfully submitted,

0o/~#~
Mary Havlicek, Ph.D.
President

Compound Analyzed

E-J689
fJ8/fJ8/88 0 152111
1118/69/88 0 1809
88/11/88
CS/AC

Lab Number:
Collected:
Received:
Tested:
Collected by:

SAMPLE DESCRIPTION:
Job 14611158, Hunter's Point S.F.,
3H-8 (2.' to 2.S Feet), Soil

Cetection Limit Concentration
milligrams/Kg milligrams/Kg

1. not found

1. not found

1- not found

1. not found

1 . not found

1. not found

1 . not found

Central Coast
Analytical Services

141 Suburban Road , Suite C-4
San Luis Obispo, California 93491

(815) 543-2553
EPA METHOD 61118/8086 - PCB'S

PCB 1260

PCB 1254

PCB 1242

PCB 1221

PCB 1248

PCB 1"16

PCB 1232

ERM-WEST
1777 Botelho Dr.
Suite 261
Walnut Creek, CA 94596

Central I
Coast
Anal ytical .
service~
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E7689pc.wr1/36
~/jc/sc/sc
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1 AIR, WATER and HAZARDOUS WASTE LABORATORY CERTIFIED by CALIFORNIA DEPT of HEALTH SERVICES
LJ

SAMPLE DESCRIPTION:
Job 146958, Hunter's Point S.F.,
3J-9 (2.5 to 3.' Feet), Soil

ERM-WEST
1777 Botelho Dr.
Suite 26'
Valnut Creek, CA 94~96

fl
I

LJ

u

r-,

J
r"l

I

t.J

r"l
J

\

~-------,

Central
Coast
Analytical
Services

Central Coast
Analytical Services

141 Suburban Road , Suite C-4
Son luis Obispo, California 934e1

(805) ~43-2553

EPA METHOD 6e8/8681 - PCB'S

Lab Number:
Collected:
Received:
Tested:
Collected by:

E-7651l5
68/08/88
68/09/88
68/11/88
CS/AC

o 1698
o 18U

fl
I

LJ

fl
!

LJ

J
L

1',
J

Compound Analyzed

PCB 1016

PCB 1221

PCB 1232

PCB 1242

PC8 1248

PCB 1254

PCB 1269

Detection Limi t Concentration
milligrams /Kg milligrams/Kg

1. not found

1 . not found

1. not found

1 . not found

1. not found

1 . not found

1. not found

n
!

LJ

n

LJ

LJ

n
I

LJ

u

Compounds listed as "not found" would have been reported if present
ot or above the listed detection limits. Sample was extracted 08/10/88.

Percent Moisture: 11%. Tested by EPA method 160.3 on 08/15/88 by PD.

Respectfully submitted,

L-/~~~
Mary Havlicek, Ph.D.
President

ECD
E769'pc. wr1/36
tlH/jc/sc/se
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r"l
~ AIR, WATER and HAZARDOUS WASTE LABORATORY CERTIFIED by CALIFORNIA DEPT of HEALTH SERVICES

Percent Moisture: 8.9~. Tested by EPA method 160.3 on "8/15/88 by PD.

Compounds listed as "not found" would have been reported if present
at or above the listed detection limits. Sample was extracted ~8/1"/88.

Respectfully submitted,

~~~~
Mary Havlicek, Ph.D.
President

E-1691
8S/08/88 0 1629
08/09/88 0 180"
88/11/88
CS/AC

Lab Number:
Collected:
Received:
Tested:
Collected by:

SAMPLE DESCRIPTION:
Job 140"58, Hunter's Point S.F.,
3K-18 (2.5 to 3.' Feet), Soil

Detection Limit Concentration
milligrams/Kg milligrams/Kg

1- not found

1. not found

1 . not found

1 . not found

1. not found

1 . not found

1 . not found

Central Coast
Analytical Services

141 Suburban Road , Suite C-4
Son Luis Obispo, California 934G1

(885) 543-2553
EPA METHOD 608/8G8G - PCB'S

PCB 1254

PCB 1242

PCB 1248

PCB 1232

PCB 1221

PCB 1"16

Compound Analyzed

ERM-WEST
1777 Botelho Dr.
Suite 26G
Walnut Creek, CA 94596

[C~ntrcl-I'
: Coast

'I' AnalytiCal,
' Services
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L.J
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LJ
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ECO
E7691pc.wr1/36
MH/jc/sc/sc
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n

L..J

AIR. WATER and liAZARDOUS WASTE LAOORA10RY CERTIFIED by CALIFORNIA DEPT of HEALTH SERVICES

SAMPLE DESCRIPTION:
Job 140058, Hunter's Point S.F.,
3K-12 (2.5 to 3.' Feet), Soil

ERM-WEST
1777 Botelho Dr.
Suite 26t
Walnut Creek, CA 94596

n
LJ

u

n
,

L..J

ICentral -\'
Coast

! Anal ytical '
! Services .

Central Coast
Analytical Services

141 Suburban Road I Suite C-4
Son Luis Obispo, California 934g1

(8S~) 543-2553
EPA METHOD 608/8G8g - PCB'S

lob Number:
Collected:
Received:
Tested:
Collected by:

E-7.692
G8/~8/88 0 1645
G8/~9/88 0 l8U
08/11/88
CS/AC

'1
LJ

n
u

n ,
I

LJ

l

r-,

J

Compound Analyzed

PCB 1016

PCB 1221

PCB 1232

PCB 1242

PCB 1248

PCB 1254

PCB 1260

Detection limit Concentration
milligrams/Kg milligrams/Kg

1 . not found

1. not found

1. not found

1. not found

1 . not found

1. not found

,. 18.

u

n
I

I
LJ

J
J
n

J
~

J

u

n

J

CompoundS listed as "not found" would have been reported if present
at or above the listed detection limits. Sample was extracted 08/10/88.

Percent Moisture: 8.4~. Tested by EPA method 160.3 on 08/15/88 by PD.

Respectfully SUbmitted,

~~~
President

ECO
E7692pc.wr1/36
r41/jc/sc/sc

LZ:d



AIR, WATER and HAZARDOUS WASTE LA80RATORY CERTIFIED by CALIFORNIA DEPT of HEALTH SERVICES

Percent Mo1sture: 16~. Tested by EPA method 160.3 on 08/15/88 by PD.

Compounds listed as "not found" would have been reported if present
at or above the listed detection limits. Somple wos extracted 08/10/88.

Respectfully submitted.

~#~
Mary HaVlicek, Ph.D.
President

Compound Analyzed

E-7.693
08/08/88 0 1657
08/09/88 0 18U
08/11/88
CS/AC

Lob Number:
Collected:
Received:
Tested:
Collected by:

SAMPLE DESCRIPTION:
Job #40058, Hunter's Point S.F.,
3F-16 (2.' to 2.5 Feet). Soil

Detection Limit Concentration
milligrams/Kg milligrams/Kg

1 . not found

1. not found

1. not found

1 . not found

1. not found

1 . not found

1 . not found

Central Coast
Analytical Services

141 Suburban Road , Suite C-4
San Luis Obispo, California 93401

(865) 543-2553
EPA METHOD 608/8080 - PCB'S

PCB 1260

PCB 1254

PCB 1016

PCB 1248

PCB 1232

PCB 1242

PCB 1221

ERM-WEST
1777 Botelho Dr.
Suite 26'
Walnut Creek, CA 94596

Central !
, Coast :
: Anol yticol I
' Services
L ,

~

n
LJ

n

u
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u

n

L..J

n
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n
;
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r"l
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U

n
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n

LJ

n

U

n

u

r--,

u

L J

LJ

ECD
E7693pc.wrl/36
rttJA/bl/sc/sc

LJ



'l

J
AIR. WATER and HAZARDOUS WASTE LABORATORY CERTIfIED by CALIFORNIA DEPT of HEALTH SERVICES

Percent Moisture: 13~. Tested by EPA method 16".3 on 08/15/88 by PD.

Compounds listed as "not found" would have been reported if present
at or above the listed detection limits. Sample was extracted ~8/1~/88.

Respeetfully submitted.

~~~
Mary Havlicek. Ph.D.
President

Compound Analyzed

E..7694
98/68/88 0 1713
'8/'9/88 0 18U
'8/11/88
CS/AC

lab Number:
Collected:
Received:
Tested:
Collected by:

SAMPLE DESCRIPTION:
Job #40"58, Hunter's Point S.F.,
3E-17 (2.' to 2.5 Feet), 5011

Detection limit Concentration
milligrams/Kg milligrams/Kg

1 . not found

1. not found

1. not found

1. not found

1. not found

1- not found

1 . 1.

Central Coast
Analytical Services

141 Suburban Road • Suite C-4
San luis Obispo, California 934~1

(a"5) 543-2553
EPA METHOD 6~8/a981 - PCB'S

PCB ''''6
PCB 1221

PCB 1232

PCB 1242

PCB 1248

PCB 1254

PCB 1260

ERM-WEST
1777 Botelho Or.
Suite 261
Walnut Creek, CA 94596

Central
Coast
Analytical i
Services I

u

'1
LJ

n
LJ
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LJ
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LJ
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U
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ECO
E7694pc.wrl/36
MH/bl/sc/sc

u



AIR. ~ATER and HAZARDOUS WASTE LABORATORY CERTIFIED bV CALIFORN!A DEPT of HtALTH SERVICES

Percent Moisture: 5.3%. Tested by EPA method 16~.3 on 08/15/88 by PD.

Compounds l1sted as "not found" would have been reported if present
at or above the listed detection limits. Sample was extracted 0a/l~/a8.

t-7695
S8/Ga/88 0 1665
88/69/88 0 la""
68/12/88
CS/AC

Lob Number:
Collected:
Received:
Tested:
Collected by:

SAMPLE DESCRIPTION:
Job '4SSS8. Hunter's Point S.F.,
3G-15 (1.5 to 2.' Feet), Soil

Detection Limit Concentration
milligrams/Kg milligrams/Kg

1 . not found

1 . not found

1 . not found

1. not found

1. not found

1. not found

1. not found

Central Coast
Analytical Services

141 Suburban Road , Suite C-4
San Luis Obispo, California 93491

(alJ~) 543-2553
EPA METHOD sea/aSaG - PCB'S

PCB 1016

PCB 1221

PCB 1232

PCB 1242

pca 1248

PCB 1254

pca 1260

Respectfully submitted,

L--/:P~#~
Mary Havlicek, Ph.D.
President

Z0d

Compound Analyzed

ERM-WEST
1771 Botelho Or.
Walnut Creek, CA 94596

MSO '5
E769!5pc.wr'/36
rtH/bl/sc/sc

r------,
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LJ

AIR. ~ATER and HAZARDOUS WASTE LABORATORY ClRllFIED by CALIFORNIA DEPT of HEALTH SERVICES

SAMPLE DESCRIPTION:
Job #4B058, Hunter's Point S.F.,
3H-12 (1.5 to 2.e Feet), Soil

ERM-WEST
1777 Botelho Dr.
Walnut Creek, CA 94~96

'I

u

u

~
i

U

Central
Coast I
Analyticol !
Services i

Central Coast
Analytical Services

141 Suburban Rood , Suite C-4
San Luis Obispo, California 934~1

(8S5) ~43-2553

EPA METHOD 608/8G8e - PCB'S

Lab Number:
Collected:
Received:
Tested:
Collected by:

f-7696
e8/08/as I' 1625
'8/"9/88 G' 166S
88/12/88
CS/AC

Percent Moisture: 9.e~. Tested by EPA method 160.3 on 08/15/88 by PD.

Compounds l1sted as "not found" would hove been reported if present
at or above the listed detection limits. Sample was extracted 08/10/88.

Respectfully submitted,

~~~#~
Mary Havlicek, Ph.D •
President
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j

LJ
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I

LJ
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I

u
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'l
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'l
u
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I

LJ

'I
L.J

,...,.
U

~
)

LJ

Compound Analyzed

PCB 1016

PCB 1221

PCB 1232

PCB 1242

PCB 1248

PCB 1254

PCB 126B

Detection Limit Concentration
milligrams/Kg milligrams/Kg

1. not found

1 . not found

1 . not found

1. not found

1. not found

,. not found

1 . not found

u

,...,
I

MSD #5
E7696pe.wr1/36
MH/bl/sc/sc

LJ
£0d



AIR. WATER and HAZARDOUS WASTE LABORATORY CER1IFIEO by CALIFORNIA DEPT of HEALTH SERVICES

Percent Moisture: 19~. Tested by EPA method 160.3 on ~8/15/88 by PD.

Compounds listed as "not found" would have been reported if present
at or above the listed detection limits. Sample was extracted ~8J'0J88.

E-7697
68/68/88 0 1648
88/69/88 0 18GB
88/12/88
CS/AC

Lab Number:
Collected:
Received:
Tested:
Collected by:

SAMPLE DESCRIPTION:
Job #48858, Hunter'S Point S.F.,
3J-13 (1.~ to 2.' Feet). Soil

Detection Lim! t Concentrotion
milligrams/Kg milligrams/Kg

1 . not found

1. not found

1. not found

1. not found

1. not found

1. not found

1. not found

Central Coast
Analytical Services

141 Suburban Road I Suite C-4
San Luis Obispo, California 934~1

(8~5) 543-2553
EPA METHOD 688/868S - PCB'S

Respectfully submitted.

L'~#~
Mary Havlicek, Ph.D.
President

MSO #f5
E7697pc.wr1/36
MH/bl/sc/sc

PCB 1242

PCB 1260

PCB 1254

ERM-WEST
1777 Botelho Dr.
Walnut Creek. CA 94596

PCB 1221

Compound Analyzed

PCB 1248

PCB 1232

PCB 1016
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Anal ytical :
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AIR. ~ATER and HAZARDOUS WASTE LABORATORY CERTIFIED by CALIFORNIA DEPT af HEALTH SERVICES

Percent Moisture: 12~. Tested by EPA method 16~.3 on 08/15/88 by PD.

Compounds listed as "not found" would have been reported if present
at or above the listed detection limits. Sample was extracted 08/10/88.

Compound Analyzed

ERM-WEST
1777 Botelho Or.
Walnut Creek, CA 94596

E'-7698
08/e8/88 0 1792
Oa/fJ9/aa 0 lee"
68/12/88
CS/AC

lab Number:
Collected:
Received:
Tested:
Collected by:

SAMPLE DESCRIPTION:
Job 149958, Hunter's Point S.F.,
3H-14 (1.5 to 2.' Feet), Soil

Detection Lim!t Concentration
milligrams/Kg milligrams /Kg

1 . not found

1. not found

1. not found

1. not found

1 . not found

1. not found

1. 1.

Respectfully submitted,

~h~~~
MarV Hovlicek. Ph.D.
President

Central Coast
A.nalytical Services

141 Suburban Rood , Suite C-4
San luis Obispo, California 934~1

(8"5) 543-2553
EPA METHOD 668/868. - PCB'S

PCB 1242

PCB 1260

PCB 1232

PCB 1254

PCB 1248

PCB 1221

PCB 1"16

,------~
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E7696pc.wrl/36
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n
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AIR. ~~TER and HAZARDOUS WASTE LABORATORY CERTIFIED by CAlIFOR~IA DEPT of HEALTH SERVICES

SAMPLE DESCRIPTION:
Job #4fS58, Hunter's Point S.F.,
30-16 (1.5 to 2.' Feet), Soil

ERM-WEST
1777 8otelho Or.
Walnut Creek, CA 94596

n

l J

u

n
i

LJ

n
!

LJ

Central i
Coast I
Anal ytical I

Services!

Central Coast
Analytical Services

141 Suburban Road , Suite C-4
Son luis Obispo, California 934~1

(8"5) 543-2553
EPA METHOD 608/8e88 - PCB'S

Lab Number:
Collected:
Received:
Tested:
Collected by:

E-7699
Ga/G8/88 0 1715
08/99/88 0 18B"
"8/12/88
CS/AC

n

u

n ,
u

n,
U

n

Compound Analyzed

PCB HI16

PCB 1221

PCB 1232

PCB 1242

PCB 1248

PCB 1254

PCB 1269

Detection Limit Concentration
milligrams/Kg milligrams/Kg

1 . not found

1. not found

1. not found

1 . not found

1 . not found

1 . not found

1. not found

n
u

n
u

n
l

u

u

n
u

!
/

Compounds listed as "not found" would have been reported 1f present
at or above the listed detection l1mits. Sample was extracted 08/10/88.

Percent Moisture: 12%. Tested by EPA method 16".3 on 08/15/88 by PD.

Respectfully submitted,

~~~
Mary H~k. Ph.D.
President

MSO #5
E7699pe.wrl/36
fIIt/bl/sc/se

I ,...,ULIU



A:R. ~ATER and HAZARDOUS WASTE LAOORATORY CERTIFIED by CALIFORNIA DEPT of HEALTH SERVICES

u

Central l
I

Coast I
Analytical I
Services I

Central Coast
Analytical Services

141 Suburban Road , Suite
San Luis Obispo. California

(8S5) 543-2553
EPA METHOD 6e8/8S8~ -

C-4
93491

PCB'S

Lab Number:
Collected:
Received:
Tested:
Collected by:

t:-7672
98/08/88 0 H138
98/"9/88
88/11/88
CS/AC

"
I

LJ

n

LJ

n

J
n
LJ

n
i

U

r

l

n
LJ

ERM-WEST
1777 Botelho Dr.
Walnut Creek, CA 94~96

Compound Analyzed

PCB 1016

PCB 1221

PCB 1232

PCB 1242

PCB 1248

PCB 1254

PCB 126"

SAMPLE DESCRIPTION:
30-18 (1.5 to 2.' Feet), Soil Grab

Detection Limit Concentrotion
milligrams/Kg milligrams/Kg

1 . not found

1 . not found

1. not found

1. not found

1. not found

1 . not found

1 . not found

n

LJ

u

n

u

n

LJ

rl

u

u

Compounds listed as "not found" would hove been reported if present
at or above the listed detection limits. Sample was extracted 08/09/88.

Percent MOisture: 11~. Tested by EPA method 160.3 on 08/15/88 by PD.

Respectfully submitted,

~~~e1':~
President

MSD #5
E7672pc.wrl/3S
flH/bl/sc/sc

u
l0d



AIR. ~ATER and HAZARDOUS WASTE LABORATORY CERTIFIED by CALIFORNIA DEPT of HEALTH SERVICES

SAMPLE DESCRIPTION:
3C-19 (2.' to 2.5 Feet), Soil Grab

ERM-WEST
1777 Botelho Dr.
Walnut Creek, CA 94596

-,
U

n
LJ

----,
Central

ICoast
Analytical i
Services I

Central Coast
Analytical Services

141 Suburban Raad , Suite C-4
Son Luis Obispo, California 93461

(8155) 543-2553
EPA METHOD 6S8/8BS6 - PCB'S

Lab Number:
Collected:
Received:
Tested:
Collected by:

E-7673
B8/08/88 0 1"56
"8/09/88
158/11/88
CS/AC

n

LJ

n

LJ

n

U

n

n
J

Compound Analyzed

PCB 1016

PCB 1221

PCB 1232

PCB 1242

PCB 1248

PCB 1254

PCB 1260

Detection limit Concentration
milligrams/Kg milligrams/Kg

1- not found

1. not found

1. not found

1. not found

1 . not found

1- not found

1. not found

n
LJ

n

n
I

LJ

fl
I

LJ

n

n
\

LJ

r

CompoundS listed as "not found" would have been reported if present
at or above the listed detection limits. Sample was extracted 08/09/88.

Percent Moisture; 30%. Tested by EPA method 160.3 on 08/15/88 by PD.

RespectfUlly SUbmitted,

~~~~
Mary Havlicek, Ph.D.
President

MSD #5
E7673pc.wrl/3fj
MH/bl/jl/sc
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AIR. ~A1ER and HAZARDOUS WASTE LABORA10RY CERTIFIED by CALIFORNIA DEPT of HEALTH SERVICES

SAMPLE DESCRIPTION:
3C-17 (2.8 to 2.5 reot), 5011 Grab

ERM-WEST
1777 Botelho Dr.
Walnut Creek, CA 94596

r

u

n ,
LJ

n
LJ

Central
i Coast I

Analytical,
Services I

Central Coast
Analytical Services

141 Suburban Road , Suite
San Luis Obispo, Cali~ornia

(all5) 543-2553
EPA METHOD 6ea/a9aS -

C-4
934"

PCB'S

Lab Number:
Collected:
Received:
Tested:
Collected by:

'£-7674
9a/98/88 0
98/99/88
"8/11/88
CS/AC

1113

n
LJ

n
I

U

n
J
n

I
LJ

L

n
J

Compound Analyzed

PCB H"6

PCB 1221

PCB 1232

PCB 1242

PCB 1248

PCB 1254

PCB 1260

Detection limit Concentration
milligrams/Kg milligrams /Kg

1 . not found

1 . not found

1 . not found

1 . not found

1- not found

,. not found

1 . not found

n
,

LJ

n
I

LJ

n
I

LJ

J
n

I

tJ

u

Compounds listed as "not found" would have been reported if present
at or above the listed detection limits. Sample wos extracted 08/09/88.

Percent Moisture: 6.7~. Tested by EPA method 160.3 on e8/l5/88 bV PD.

Respect~ully submitted,

~~~
Mary Havlicek, Ph.D.
President

MSD #5
E7674pc.wrl/35
rttIH/bl/sc/sc

n
I
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60d



J AIR .... .:. TER and HAZARDOUS WASTE LABORATORY CERTIrIED by CALIFORNIA DEPT of HEALTH SER',IICES

1
u

u

Central
Coast I
Analytical \
Services I

Central Coast
Analytical Services

141 Suburban Rood , Suite C-4
San Luis Obispo, California 934"

(865) 543-2553
EPA METHOD 6S8/8G8G - PCB'S

lab Number:
Collected:
Received:
Tested:
Collected by:

E'-7675
fJa/G8/88 0 1129
88/69/88
18/11/88
CS/AC

n
LJ

n
I

LJ

n
I

LJ

r

n
o

ERM-WEST
1771 Botelho Dr.
~alnut Creek, CA 94596

Compound Analyzed

PCB ''''6
PCB 1221

PCB 1232

PC6 1242

PCB 1248

PCB 1254

F-CB 126111

SAMPLE DESCRIPTION:
3B-18 (2.1 to 2.5 reet), Soll Grab

Detection Lim! t Concentration
milligrams/Kg milligrams /Kg

1. not found

1 . not found

1 . not found

1- not found

,. not found

1 . not found

,. not found

n

u

n
LJ

n
I

LJ

n
I

LJ

n
i

LJ

n
J

u

Compounds listed as "not found" would have been reported if present
at or above the listed detection limits. Sample was extracted 08/09/88.

Percent Moisture: 7.9~. Tested bV EPA method 16111.3 on 06/15/88 by PD.

Respectfully submitted,

~c:t:~
President

fICSO #5
E7S75pc.wrl/35
fIlH/bl/jl/sc

~T..J
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AIR. wATER and HAZARDOUS WASTE LABORATORY CERTIFIED by CALIFORNIA DEPT of HEALTH SERVICES

n
u

LJ

~------,

Central I
Coast \
Anal ytieal I'

Services

Central Coast
Analytical Services

141 Suburban Road , Suite C-4
San Luis Obispo, California 93491

(8"~) M3-2~~3

EPA METHOD 6e8/8e88 - PCB'S

Lab Number:
Collected:
Received:
Tested:
Collected by:

!-7878
B8/08/88 0 1142
88/"9/88
98/11/88
CS/AC

'l
I

LJ

n
J

n

u

,
u

u

n
LJ

l

n
I

LJ

/

ERM-WEST
1777 Botalho Dr.
Walnut Creek, CA 94596

Compound Analyzed

PCB 1016

PCB 1221

PCB 1232

PCB 1242

PCB 1248

PCB 1254

PCB 1260

SAMPLE DESCRIPTION:
3B-16 (2.' to 2.5 Feet), Soil Grab

Detection Limit Concentration
milligrams/Kg milligrams/Kg

1. not found

1. not found

1. not found

1. not found

1. not found

1. not found

1. not found

n
LJ

n
LJ

n

LJ

n
t

LJ

n

LJ

LJ

n
I

Compounds l1sted as ftnot found ft would have been reported if present
at or abovd the 11sted detect10n 11mits. Sample was extracted 08/09/88.

Percent Mo1sture: 8.0~. Tested by EPA method 160.3 on 08/15/88 by PD.

RespectfullV submitted,

~~~
Mary Havlicek, Ph.D.
President

NSD #5
E7676pc. ,"'r1 /35
,.,,/bl/jl/sc

lld
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AIR. ~£TER and HAZARDOUS WASTE LABORATORY CERTIFIED by CALIFORNIA DEPT of HEALTH SERVICES

SAMPLE DESCRIPTION:
38-14 (2.1 to 2.5 Feet), Soil Grab

ERM-WEST
1777 Botelho Dr.
Walnut Creek. CA 94596

u

n
I

U

n

Central 1
Coast .

I
Analytical i
Services .

I

Central Coast
Analytical Services

141 Suburban Road, Suite C-4
San Luis Obispo. California 93461

(865) ~43-2553

EPA METHOD 66B/808G - PCB'S

Lob Number:
Collected:
Received:
Tested:
Collected by:

E-7677
e8/SB/Be 0 1153
98/99/88
68/11/88
CS/AC

I

LJ

n

u

n
I

U

r

L

n
LJ

Compound Analyzed

PCB 1016

PCB 1221

PCB 1232

PCB 1242

PCB 1248

PCB 1254

PCB 126~

Detection Limit Concentration
milligrams/Kg milligrams/Kg

1. not found

1. not found

1 . not found

1. not found

1 . not found

1 . not found

1- not found

n
u

n
u

'I
LJ

n
i

LJ

n
i

L1

n

LJ

LJ

CompoundS listed as "not found" would have been reported if present
at or above the listed detection limits. Sample was extracted 08/09/88.

Percent MOisture: 25~. Tested by EPA method 160.3 on 08/15/88 by PD.

Respectfully submitted,

4J!Pty#~
Mary Havlicek. Ph.D.
President

MSO '5
E7677pc.wr1/35
flftf/bl/sc/sc

n
I
I

LJ

7.t.-l IAiHNH I~Hn~ IH~IN~~ CC:~t ~~. CT AnH



RUG 17 '88 17:01 CENTRRL CORST RNRLYT P0S
..•• __..~_.,~,,,,,,, ....~"IJ.I'J.C.I,J oy ~"'LHUI'(NIA DEPT of HEALTH SERVICES

'!
I

l J

u

r"l
I

LJ

~t\t.r~l~\
Coost
Analytical \
Services

-------'

Central Coast
Analytical Services

1~1 Suburban Road , Suite C-4
San Luis Obispo, California 93~"

(8.5) 543-2553
EPA METHOD 6'8/8'8' - PCB'S

Lab NUmber:
Collected:
Reeeived:
Tested:
Collected by:

B-8B128

'8/12/88

n,
LJ

n

CCAS SAMPLE DESCRIPTION:
In,trwnent Blank

J
n
J

J
fl
J

r,

J

Compound Analyzed

PCB '016

PCB 1221

PCB 1232

PCB 1242

PCB 1248

PCB 1254

PCB 1260

Datection Limit Concent.ration
mi111grQtt'ls/Kg mi1l1grOll'ls/Kg

1. not found

1. not found

" not found

1- not found

1. not found

1- not found

1- not found

J
J
J
1
LJ

u

J

Compounds listed as "not found" would have been reported If present
at or above the listed detection limit.s.

Respectfully submitted,

~~~~
Mary Havlicek, Ph.D.
President

IIGD #5
sI8128pc::.\ltrl/36
P4i/bl/sc/af;



'1 RUG 17 '88 17: 00 CEt~TRRL CORST ~~~RLYT P07
tJ _ ...._" ..~vv .. nM"",L I.M.OVKAIUKY t;t.HIHIED by CALH·ORNIA. DEPT of HEALTH SERVICES

SAMPLE DESCRIPTION:
Sonic Horn Extraction Blank
.a/I6/68

n
I

Li

u

J
J
J

Centtol 1
Coast
"nolyticol
Services

CCAS

Central Coa&t
Analytieal S.rvices

,~, Suburban Rood I Suite C-'
San Luis Obispo, Call~ornlQ 934.1

(8.~) 543-2553
EPA ~THOO 6,8/8.a, - pca's

lab Numbe,.,
Collected:
Recelv"d:
rested:
Collected by:

QH-"e"68
.8/~6/88

.8/f6/813
'8/12/88

fl
I

J

J

l

J
fl

I

U

n
\

LJ

COMpound Analyzed

PCB 11316

PCB 1221

PCB 1232

PCB 1242

PCB 1248

PCB 1254

PCB 12Se

Detection Limit. Concentration
milligrams/Kg milligrams /Kg

,. not fOl.lnd

,. not found

1. not found

1 . not found

1. not found

1. not found

1 . not found

J
r-,

I
LJ

r"l
J

1
LJ

u

'1

J

Compound$ listed Q$ "not found" would hove been reported 1f present
at or obove the listed detection limits. Sample was extracted sales/sa.

Respectfully submitted,

Marv Havlicek, Ph.D.
Preatdent:

JICSD 15
QH'818p~.wI"1/~6

~/bl/.~/ac



~ 6J RUG 17 '88 16:59 CENTRRL CORST RNRLYT PO

rr AI~ ~l~ER and HAZARDOUS WASTE LABORATORV CERTIFIED by CALIFORNIA DEPT of HEALTH SERVICES
I

ce"tra~Coast
. Analytical

Services-_._-

Central Coast
Analytical Service.

1~1 Suburban Road I Suite C-'
San lui. Obi.po, Califar~ia 934f1

(a'5) ~"3-2~~3

EPA METHOD 6.a/e,a. - PCB'S

Lab Number:
Collected:
Received:
Teattd:
COl.1ecUd by:

QS-.a1f8-2
'8/1'/88
'8/11/88
'8/12/88

CCAS S~l£ DESCRIPTION:
Sana Sp1k$d With Aroehlor 128'

Compound A~alyzed

PCB '0'6

PCB 122'

=-CB 1232

PCB 1242

PCB 1248

PCB '254

PCB 126'"

Detection Lilft1 t Coneentration
mill igNJrns/Kg mill!gr'ODl1J IKg

'.11 not found

g." not found

'.fl not found

S.•, not found

1.'1 not found

e.•, not found

~.,,' '.16 •

u

J

Percent Recovery of Arochior 1280 • 6B~.

Compounds listed os "not found" would have been reported 1f present
at or above the listed detection l1m1ts. Sample was extracted fB/ll/as.

Respectfully aUbmltted.

~~~~
~ry Havlicek. Ph.D.
Prea1den~

fIISO 15
0S81'pc2.wr1/36
"../bl/fSc/.c



AIR, ~L!ER nnd tIA2A~OOUS WASTE LABORATORY CFRTIFIEO by CALIFORNIA DEPT of HEALTH SERVICES

n
LJ

n

u

~UG 17 '88 16:59 CENTRRL CORST ~NRLYT P05

Centrol Central Coa$t
Coast Anoly~icol Services
Analytical 141 Suburban Road , Suite
Services I San Luis Obispo. California

(8~5) 543-2553
EPA METHOD 688/eSal - PCB'S

Lob Number:
Collected:
Received:
Tested:
Collected by:

QS-~8'98-'

ea/18/88
Oe/18/88
'8/12/88

CCAS

Compound Analyzed

PCB 1016

pen 1221

PCI::l 1232

PCB 124~

~C8 1248

=-CB 12~4

pen 1260

SAMPLE O£SCRIPTION:
Sand Spiked With Arochlor 126.

Detection limit Concentration
milligrams/Kg milligrams/Kg

".01 not found

0."1 not found

"."1 not found

0.'1 not found

0.'" not found

1Il.'1 not found

".lf1 0.05 •

LJ

n
I

LJ

~ercent Recovery of Arochlor 1260 • 50%.

Compounds listed as "not found" would have been reported if present
at Or above the list.ed detection l1m1 ts. Somple was extracted 08/19/88.

Respectfully submitted,

~~c:r~
Mary Havlicek, Ph.D.
President

MSD #5
csaUpc1 .wrl /'56
ttl-«./bl/&C/sc
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..J RUG 17 ~88 16:58 CENTRRL CORST RNRLYT P04
___..~~ ..... "'....... " I ..... H.U uv \,ALHORN!A DEPT of HEALTH SERVICES

~

i
LJ

C8ntr'~~\
Coast
A.nalytical I
~rvico~

Central Coast
Analyttcol Services

141 Suburban Rood , Suite C-4
San Luis Obispo, California 93411

(a8S) 5"3-2553
EPA ~THOD 6.8/BSa, - PCS'S

lab Number:
Collected:
R.ceived:
Tested:
Collected bV:

QS-"apS8-3
'8/~S/88

e8/~6Jae

18/12/88

n

LJ

n

LJ

CCAS SAMPLE DESCRIPTION:
Sand Splked With Aroehlor 1248

n

LJ

II
,

LJ

LJ

Compound Analyzed

PCB '''16
PCB 122'

?CB '2~2

cCB 1242

PCB 1248

~CB 1254

?C3 126"

Detection Limit Concentrat.ion
milligrams/Kg milligrams/Kg

e.'ll' not found

'L 01 not found

~.QJ1 not fOl./nd

e.l11 not found

,,, 01 e.~7 •

S.01 not found

0.01 not found

II

LJ

n
j

n
I

LJ

n

J
n ,

LJ

LJ

II
!

LJ

~ercent Recovery of Arochlor 1248 • 70~.

compounds I1$ted os -not found- would hove been reported 1f present
ct or above the listed detection limits. Sample was extrocted e8/~6/ea.

Respectfully submitted,

~~~
Mary Havlicek, Ph.D.
President

IIISO 15
~6pc3.wr1/3&

rtff/tJl/sc/sc



n

RCG 17 '88 16:57 CENTRRL CORST RNRLYT
- ... ' .-- - J

P03
V_~~IU~N~A U~~I ot HEALTH SEHVICES

n

LJ

u

n

u

-~
. Central
. Coast

Analytical
Services I

Central Coast
Analytical Services

1_, Suburbon Rood I Suite c-,
San Luis Obispo, California 93411

(615) 543-2553
EPA METHOD 6J8/8'8' - PCB'S

Lab Number:
Collect:ed:
Received:
Tested:
Collected by:

OS-f8l:J68-1
,8/'S/58
~8/16/58

,a/12/88

n

LJ

n

LJ

n

u

LJ

L

u

n
I

u

CCAS

Compound Analyzed

pce 1016

PCB 1221

P~8 12~2

PCB 1242

PCB 1248

PCS 1264

PCB 126l1l

SAMPLE DESCRIPTION:
Sand Spiked With Arochlar '2~

Detection limit COncent.ration
milligrams/Kg milligratns/Kg

1'.0; not found

0.131 not found

0.01 not fOl.lnd

fIl.0' not found

£1.01 e.' •
0.01 not found

e.'" not found

n

u

n
I

n

'-.J

n

u

u

°u

Percent Recovery of Aroehlor 1248 • '00~.

compounds listed as "not found ft would have Deen reported if present
ot or above the listed detect10n limits. Sample was extracted 08/0G/88.

Respectfully SUbmitted,

~~77"~
Mary Hav11cek, Ph.D.
P"esident

~'5
~6pc1.wr1/36

r44/bl/8C/SC



n ,,
u RUG 17 '88 1£:56 CENTRRL CORST RNRLYT P02

. ,
n

Compounds listed as "not found" would have been r'epor'ted 1f present
Qt or obove the listed detect10n l1m1ts.

Reapecttully .ubm1tted,

~~
Mary HQvllcek. Ph.D.
President

Compound Anolyzea

SAMPLE DESCRIPTION:
Inatrument Blank

lob Number: B-'8118
Collected:
Received:
Tested: 'S/1'/88
Colleehd by:

Detection limit Concentrotion
milligrams/Kg 1fti1l1grQtll$/Kg

1. not found

1. riot feuna

1. not found

1- not found

1- not found

1- not found

1. not found

Clitntral COO&t
Analytical Services

141 Suburban Road , Suite C-4
San Luia Obispo, Californio 9341'

(58!) 5'3-2553
EPA ~THOD B'8/88a, - PCB'S

PCB Hl16

PCB lZ2'

PCB 1232

PCB 1242

PCB 1248

pca 1254

PC~ 1268

CCAS

Central
CoaGt
Analytical
Ser'vices

"I
;

/

U

r,
I

LJ

n
I

LJ

n
J
fl

!
U

'1
LJ

n

L.J

r
"-
")I

./

1
u

n
J
n ,

I
L.J

n ,

LJ

n
i

LJ

n

LJ

n
\

Ll

LJ

n

ECO
B~1'8pc.WI"'/3I

~/bl/.c/·c



RUG 17 ~88 16:55 CENTRAL COAST RNRLYT POl
••• "-,., -.\t."Vll,;t.::'

CompoundS listed os "not found ft would have been reported if present
at or above the l~sted detect1~n lim1ts.

JISO #$
Bl811Bpc.""r1/35
..../bl/.c /ac

Respectfully submitted,

~~~~
Mco"y 110":1.1,"",,. ,.n.L'.
President

Compound Analyzed

Lab Number: a-~6118

Collected:
Received:
Tasted: 18/11/88
Collect.ed by:

SAMPL~ DESCRIPTION:
tn.~rument Blank

Detection Lim!t Concentration
milligrams/Kg milligrams/Kg

1. not found

L not found

,. not. found

1- not found

,. not found

1- not found

,. not found

Centrol Coost
Analvtical SQrv1cea

141 Suburban Rood , Suite C-4
San Luis Obispo, California 934f1

(8'5) ~"~-2S~3

EPA METHOD 6~8/80BI - PCS'S

PCB 1016

t>:S 1221

p:e 1232

PCB 1242

p::a '248

PCB 1254

PCB 126.,

CCAS

. centrall
Coast I
A.nalvticol\
Servic:ea J

n
i

U

n

U

n
u

n
LJ

n

LJ

n

U

n

l I

I

, /

LJ

n

LJ

/

_J

-,
i

J

n
I

LJ

n
,

LJ

n
\

LJ

n

LJ

n
i

LJ

r---
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u

n

RUG 17 '88 16;49 CENTRRL CORST RNRLYT P07

Lab Number:
CollecUd:
Roeeived:
Tested:
Collected by:

u

LJ

n
\

LJ

n
[

LJ·

n
t

LJ

centl"'ol I
Coast \
Anal ytieal I
Sel"'victts J

CCAS

Central Coast
Analytical Services

'~1 Suburban Road , suite C-~

San Lui. Obispo, California 934S1
(8e~) 543-25!S3

EPA METHOD 6G8/8~8d - PCB'S

SAMPlE DESCRIPTION:
Instrument Blank

8-88118

86/11/88

'1
I

LJ

1
LJ

n
J

f

LJ

/

Compound Analyzed

PCB 1016

~CS 1221

pca 12~2

PCB 1242

PCB 1246

PCB 1254

PCB '260

Detection Limit Concentration
milligrams/Kg milligrams/Kg

1- not found

1 . not found

1 . not. found

1 . not found

1. not found

1. not found

1. not found

LJ

1
LJ

LJ

n
\

l J

L.J

n
t

LJ

/

~oundS listed as "not found" would have been reported if present
ct or above the listed detect10n limits.

Respectfully sUbmitted.

~~~~
Mary Havlicek. Ph.D.
President.

fGO ft
S.a118pc.wr1/35
"'/bl/fJc/sc
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~ RUG 17 '88 16:48 CENTRRL CORST RNRLYT P06
_. ._ .• _, •• ... ,-" ... w",oJ

l I

LJ

n
I

LJ

Central !
Coast \
Anolyt1cal
Services I

J

Central Coost
Analytical SG~v1ces

141 Suburban Rood, Suite C-4
San Luis Obi$po, California 934"

(8g~) 543-2553
EPA METHOD 68B/BBBD - PCB'S

Lob Number:
Collected:
Reee1ved:
Tested:
Coll~ted by:

QH-~al'8

8a/18/68
88/1S/68
'8/11/88

CompoundS 11sted os -not found" would have been reported if p~esent

at or above the 11~ted detection limits. Sample was .~tract8d ~8/1e/88.

R.&pect~ully .ubmi~~.d.

v/,~~
Mary HQv11c.~. Ph.D.
P"'.ddent

n
i

LJ

n
I

LJ

n
i

LJ

/

~
J

n
!

LJ

n

LJ

II

LJ

n
!

LJ

n

LJ

n

l I

eCAS

Compound Analyzed

PCB 111J1t)

PCB 1221

PCB 1252

PCB 1242

PCB 1248

PCB 1254

PCB 126"

SAMPLE DESCRIPTION:
Son1c Horn Extrac~ton B1Qn~

'8/1'/88

Detection Limit Coneent1'otion
milligrams/Kg milligrams/Kg

1. not found

1. not found

1. not found

1. not found

1. not found

1. not found

1. not found

L.J

n

LJ

Jlt$D~

QH'B1'pc.wr1/35
Jlfi/bl/ac/sc



n

LJ RUG 17 ~88 16:48 CENTRRL CORST RNRLYT P05

n A1H. WAiER uno HAZARDOUS WAST£ lAOORATOI~Y CI:.RlLFH.. O Oy CALUOHN1A OEP\ of HLIILlH ~I:.RVICt.S

LJ

• Percent Hecovary of Aro~hlor 1260 • 6"~.

Compound$ listed Q~ "not found" would hove been reported if present
ot or above the listed detection limits. Sample WO$ extracted S8/~9/8a.

Respectfully $ubmi~ted,

~~~~
Mary Havlicek, Ph.D.
Pres1d8nt

Compound Analy~ed

QS-e8"98
88/'9/88
~B/'9/88

~6/1'/88

lab Number:
Collect.~:

Received:
Tested:
Collected by:

Datection lim! t Concentr"ation
milUgram:s/Kg m11ligrom$/Kg

0 .. , not fo~nd

". 1
not found

" .. 1
not found

" .. 1 not found

'" , not found

i'- 1 not fo~nd

" . 1 ".3 *

SAMPLE DESCRIPTION:
Sand Spiked With A('ochlor 126'

Central Coast
Analytical Services

1" SuburbQ~ Rood , Su1te C-4
Son Luis Obilpo, California 934"

(8.5) 543-25~3

EPA MfTHoO e,a/a,Bf - PCB'S

PCB 1~16

PCB 1221

PCB '2~2

PCB 1242

PCB 1248

flCB 1254

PCB 126"

CCAS

rCentral
, Coast
I Analytlcal
L~8rv1c"

",,

LJ

n
!

LJ

fl
I

LJ

n
I

U

n
I

LJ

n
LJ

'!

LJ

r--

/
,

n
LJ

n
LJ

n

u

n
LJ

n

L.J

n
L.J

n

l I

u
MSD 15
gss6f9pc1.wrl/38
ttH/Dl/sC/8C
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LJ

t \

L)

'1

LJ

'I

L)

LJ

n

LJ

LJ

r )

LJ

'I

U

l I

'I

U

APPENDIX B

LABORATORY QA/QC PROCEDURES

.~~



CERTIFIED WATER LABORATORY STATE OF CALIFORNIA DEPARTMENT OF PUBLIC HEALTH

Central
Coast
A~alytical

Services

CENTRAL COAST
ANALYTICAL SERVICES

Air, Water & Hazardous Waste Analysis
141 Suburban Road, Suite C-4

San Luis Obispo, California 93401
(805) 543-2553

ERM-WEST
WALNUT CREEK. CA

August 1, 1986

LJ

J

QUALITY ASSURANCE/QUALITY CONTROL PROCEDURE

1. Chain of Custody samples are stored in locked refrigerators.

2. The assignr~ent of unique laboratory numbers to each sample
as it is logged in has been extended to include the assignment
of ur.ique log numbers to subsamples on a container-by-container
basis.

3. A central standard logbook is maintained for all standards.
III f anna t i all such as suppl iers, 10 t numbers, we igh tlvo lume of
standards used, date prepared and the name of the analyst
preparing ti,e standard are all part of the records kept therein.

4. The' l:lhol-.,lo\-V 1-11I\~ c:tlihr<tt;nn l't:tno:lrol' ~t ~ minimum nf thr~e

CUllcen l ra l i oilS. \.Jc brackct sampl C oa ta wi th s tandarcis.

s. \Jc cllnfina al] positive gas chromatographic results by eithel"
a set: und l:\ll ullin U1." by GC/MS.

6. Hlanks, dUl'lic;llcs, and spikes arc analyzcd once per batch,
once pel" 111;1 t l- i x type or once per 20 samples, whichever is more
frequent. He have adopted an "all with the final report" filing
system.

7. Records of the analysis of blank samples are recorded in
individual laboratory notebooks, referred to on laboratory
worksheets and documented on instrument use record books.

8. Acceptance limits for quality control samples currently used
by our lab0ratory are summarized in Table I.

9. All analytical and quality control results are reviewed and
approved by a supervisor. Data of an unusual nature are brought
to the attention of one of our three Ph.D. chemists for final
review.

10. Instructions for corrective action in the event of an out-of­
control method are as follows: Stop analyses. Conduct
investigaticn. Check mathematics. Check dilutions for
systematic error. Check syringes, automatic pipettes, ect. for
possible ~alfunction. Check dates on standards. Remake
standards. If instrument malfunction is indicated, arrange for



service. Analyses may resume only when problem has been
identified and corrected.

11. Repair and maintainence records are documented for inspection
and review.

12. Analytical results including raw data and chromatographs of
method blanks, three point standard calibration and quality
control samples (matrix spikes and matrix spike duplicates)
for the following methods are available for review:

Carbamates
Acrol~in, Acrylonitrile & Acetonitrile
Phthalate Esters
Nitroaromatics & Cyclic Ketones
Chlorinated Hydrocarbons

632
8030
8060
8090
8120

1
LJ

r)
Iu

"-

)
/

LJ

1
LJ

1
LJ

r)

J
'l

J

J
J
I' ,

n
J
n

i
LJ

n
J

J
n

I
I

LJ

1
LJ

n
I
I

l I

')
/

u

1
LJ



,
\

/

15
30
25
35
25
35
20
35
15
40
15
40
15
25
30
45
15
40
40
45
25
40
15
45
40
45
35
40
25

DUPLICA.TE
ACCEPTABLE

% DIFFERENCE

f,!'.. ·i20
75-125
i,~.-133

.; 0··150
g:;:-118
55-;'40
50-131
40-150
~'-)2:l

~~-140

85-114
4n··1SO
r,O-14~

1:-160
60-135
r,S-140
7P-'.'e,

~O-115

1)5-130
70-120
60-135
80-122
f".c--l ~r,

'7!" 1~(l

CO-1J!!
82-\\5
60-135
~ .,. 117
65-130

SPll~E

LEVEL ACCEPTABLE
ppb % RANGE

468
12500

~O

12500 1
') tr-.

20000'
303

1~500

110
]130000

556
laooo

2,1
Gl0t)

121 I

~oOO

45
12500

791
9000

1(\)(

3COOOO
1800
Ison
('1(\0

16300
81~

Liquid
Sol id
L\quill
So 1 ic1
Liquid
Solid
J. 11111 ill
So 1 il\
t,l qui 11
Solid
Liquid
Solid
I.iCju.id
Solid
Liquid
Solid
I.iquid
Solid
Liquil\
Solid
Liquid
solid
Liquid
So 1 lei
Solid
Solid
Solid
Solid
Liquid

v

Tl
Ag
Sb
Be
Al

Se

Ni

HO

Pb

Cn

Cel

As

Cc

Metals hy AA •

ANALYTICAL PROCEDURE
or PARAMETER GROUP

Matrix
-----------------------------------------------------------------

=================================================================

:-,".

n
I

LJ

F

~:
I )

I

l,~

1
L)

n
i

U

~
I

LJ

.
n

l '

L.J • 1 -

n

J



TABLE r - ACCEPTAlICE I,IMITS f()C" QUALITY A5StlRANCE
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ANALYTICAL PROCEDURE

or PARAMETER GROUP
Matr j :.:

5Pll:E
LEVEL ACCEPTABLE

ppb "RANGE

DUPLICATE
ACCEPTABLE

% DIFFERENCE
-----------------------------------------------------------------

,J

·n
1 \

.U

n

J
n

I
LJ

n
I

·LJ

fI\
l I

LJ

n

J

Chlorinated
Herbic\nes •

2,4-0
SilvE"x
~,4,5-T

Phen(lls •

2-Cblorophenol

2-Nitr(lpbenol

Phenol

2,4-0imethyl­
phenol
2,4-0ichloro­
phenol
2,4,6-Tr1­
chlorophenol
4-Chloro-3­
methylphenol
2,4-0initro­
phenol
2-Met.hyl-4,6­
dinitrophenol
Pentachloro­
phenol
4-Nitrophenol

Liquid
Liquid
Llq\\ill
Liquid

Liquid
Solid
Liquid
Solid
Liquid
Solid
Liquid
Solid
Liquid
Solid
Liquid
501111
Liquid
Solid
Liquid
Solid
Liquio
Solid
Liquirl
So Ill!
I.lqu i.'
Solid
L.1qu i 11
Solici

300
100

70
'::'0

:300 J

100
10030

500
4020

'300
4000

300
4020

300
t0100 r

300
10020

200
t0020

500
\0000

500
4020

100
4010

500
4010

75-120
75-1:!0
·rrl·· \ ~n
7S-1~~

40-1~n

2f;-1:lfl
3:!-140

['1-150
0-150
!i-112
['1-150

12-J50
0-150
~5-140

19-150
~0-1 !'to
20-150
22-147
15-150
[l'lf;O

0-150
~.- 160
0-11)0

1~-17E\

D-180
0-132
0- l'in

.'

2S
2S
25
25

4S

4S
50

100
100

75
100

75
100

50
75
75
75
7S
75

100
100

75
100

75
100

75
100
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TABLE I - ACCEPTANCE LIMITS for QUALITY ASSURANCE SAMPLES

Metals by ICP • Liquid lOX 50-140 40
As Liquid 22 10-125 25
Cd Liquid 2.5 52'-140 '0
Cr Liquid 10 46-145 40
Cu Liquid 11 10-160 15
Pb Liquid 24 15-155 15
Ni Liquid 60 58-135 40
Se Liquid 6 D-200 100
Zn Liquid 16 10-110 15
Be Liquid 20 10-125 25
Co Liquid 120 40··150 50
V Liquid 10 80-115 15

Carbamate by LC Liquid 100X 80-115 15

Polychlorinated Biphenyls (see organochlorine pesticides)

Aromatic Volatile Organics

Benzene Liquid 9 64-130 40
Chlorobenzene Liquid 100 10-127 30
1,2-Dichloro-
benzene Liquid 10 16-170 15
1,3-Dichloro-
benzene Liquid 5 31-150 15
1,4-Dlchloro-
benzene Liquid 10 40-170 15
Ethylbenzene Liquid 10 62-137 '0
"Toluene Liquid 100 41-136 15

DUPLICATE
ACCEPTABLE

% DIFFERENCE

SPIKE
LEVEL ACCEPTABLE

ppb % RANGE

ANALYTICAL PROCEDURE
or PARAMETER GROUP

Matrix
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TABLE I - ACCEPTANCE LIMITS for QUALITY ASSURANCE SAMPLES
- Continued
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SPIKE
LEVEL ACCEPTABLE

ppb ~ RANGE

'1
-J

lu
r
rl

I
LJ

J
.
n

I
LJ

J
n

I
·LJ

u

J

ANALYTICAL PROCEDURE
or PARAMETER GROUP

Matrix

Halogenated Volatile Organics
Bromodlchloro-
methane Liquid 0.5
Bromoform Liquid 50
Carbon
tetrachloride Liquid 50
Chlorobenzene Liquid 50
Chloroethane Liquid 50
2-Chloroethyl
vinyl ether Liquid 133
Chloroform Liquid 50
Chloromethane Liquid 24
Dibromochloro-
methane Liquid 93
1,2-0ichloro-
benzene Liquid 150
1,3-01chloro-
benzene Liquid 50
1,4-0ichloro-
benzene Liquid 50
1,1-0ichloro-
ethane Liquid 45
1,2-Dichloro-
ethane Liquid 45
1,1-Dichloro-
ethylene Liquid 50
t-1,2-0ichloro-
ethylene Liquid 98
1,2-Dichloro-
propane Liquid 39
t-l,3-0ichloro-
propylene Liquid 50
1, 1,2, 2-Tetra_-
chloroethane Liquid 45
Tetrachloro-
ethylene Liquid 35
l,l,l-Tri-
chloroethane Liquid 29
1,1,2-Tri-
chloroethane Liquid 50
Trichloro-
ethylene Liquid 45
Vinyl Chloride Liquid 32

85-115
60-130

20-140
61-121
30-150

66-126
60-160
50-140

78-118

85-11~

79-112

70-124

80-120

80-120

40-150

30-150

10-125

22-150

4 fl--) 35

35-)50

45-135

20-150

80-120
70-130

DUPLICATE
ACCEPTABLE

, DIFFERENCE

15
30

15
25
15

30
40
50

25

25

25

25

25

60

75

25

75

45

75

50

75

25
25
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TABLE I - ACCEPTANCE LIMITS for QUALITY ASSURANCE SAMPLES
- Continued

===================================================================
ANALYTICAL PROCEDURE
or PARAMETER GROUP

Matrix

Butyl benzyl
phthalate
Bls(2-chloro­
ethoxy)methane
Bis(2-chloro­
ethyl)ether
Bis(2-chloro­
lspropyl)ether
B1s(2-ethyl­
hexyl )phthal.
.a-Bromophenyl
phenyl ether
2-Chloro­
naphthalene
4-chlorophenyl
phenyl ether
Chrysene

SPIKE
LEVEL ACCEPTABLE

ppb % RANGE

45
75
75
75
75
75
75

100
100
100
100
100
200

75
100
100
200

RECOVER
200
100
200
100
200
200
200

75
200

75
75
75
75
75
75

100
75

100
200
100
200
100
125

50

DUPLICATE
ACCEPTABLE

% DIFFERENCE

ABLE TO

47-145
26-130
31-140
25-130
30-140
32-132
30-140

7-150
17-140

6-150
17-140

6-150
0-180

40-160
17-140
18-130
0-150
EPA NOT
0-150
7-150
0-150
9-150
0-150
0-150
D-150

30-150
0-200

30-150
30-150
30-150
37-150
30-150
30-150
15-130
37-150

7-150
0-170

34-200
0-200
5-180
1-118

50-128

100
2010
2000
2020
2000
4040
2000
2020
2000
4420
2000
4420
2000

62000
2000
2080
2000
2010
2000
2020
2000
2020
2000
2020
2000

10020
2000

32210
2000
2070
2000
1920
2000
2010
2000
2020
2000

61400
2000
2010

100
77200

Liquid
Solid
Liquid
Solid
Liquid
Solid
Liquid
Solid
Liquid
Solid
Liquid
Solid
Liquid
Solid
Liquid
Solid
Liquid
Solid
Liquid
Solid
Liquid
Solid
Liquid
Solid
Liquid
Solid
Liquid
Solid
Liquid
Solid
Liquid
Solid
Liquid
Solid
Liquid
Solid
Liquid
Solid
Liquid
Solid
Liquid
Solid

Benzidine

Dibenzo(a,h)
anthracene
Di-n-butyl
phthalate
1,2-0ichloro
benzene

Benzo(a)anth­
racene
Benzo(b)fluor­
anthene
Benzo(k) fluor­
anthene
Benio(ghi)per­
ylene
Benzo(a)pyrene

Anthracene

Acenaphthalene

Base/Neutrals
Acenapthene
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TABLE I - ACCEPTANCE LIMITS for QUALITY ASSURANCE SAMPLES
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ANALYTICAL PROCEDURE SPIKE DUPLICATE

or PARAMETER GROUP LEVEL ACCEPTABLE ACCEPTABLE
Matrix ppb % RANGE % DIFFERENCE

-------------------------------------------------------------------
EPA 624/8240 Purgeable Organics

Benzene Liquid 100 68-130 40
Solid 99 80-100 50

Bromodichloro- Liquid 100 73-130 30
methane Solid 10 60-170 50
Bromoform Liquid 100 52-152 50

Solid 10 70-150 50
Bromomethane Liquid 100 22-169 75
Carbon tetra- Liquid 100 69-149 40
chloride Solid 10 61-150 50
Chlorobenzene Liquid 100 75-130 30

Solid 10 10-150 100
Chloroethane Liquid 100 14-190 100
2-Chloroethyl
vinyl ether Liquid 100 75-150 35
Chloroform Liquid 100 64-136 40

Solid 10 85-132 40
Chloromethane Liquid 100 28-172 75
Dibromochloro- Liquid 100 62-146 40
methane Solid 1 33-126 75
1,1-Dichloro- Liquid 100 60-150 40
ethane Sol id 10 31-150 75
1,2-Dichloro- Liquid 100 72-132 35
ethane Solid 10 13-160 100
l,l-Dlchloro- Liquid 100 54-145 40
ethene Solid 10 10-170 100
tl,2-Dichloro- Liquid 100 71-130 35
ethene Solid 10 23-147 100
1,2-Dichloro- Liquid 100 67-136 40
propane Solid 10 35-144 75
cl,3-Dichloro- LirUid 100 45-157 50
¥ro~ene So id 8 45-140 75

1, -Dicloro- Liquid 100 46-154 50
propene Solid 10 48-142 100
Ethylbenzene Liquid 100 73-133 40

Solid 10 43-130 100
Methylene Liquid 100 8-187 200
Chloride Solid 10 28-130 200
1,1,2,2-Tetra- Liquid 100 60-146 40
chloroethane Solid 10 0-250 300
Tetrachloro- Liquid 100 67-133 70
ethene Solid 10 D-250 300



===================================================================

TABLE I - ACCEPTANCE LIMITS for QUALITY ASSURANCE SAMPLES
- Continued

Bis(2-ethyl- Liquid 1000 74-111 45
hexyl)phthalate
Butyl benzyl Liquid 1000 66-116 50
phthalate
Dibutyl- Liquid 1000 65-115 50
phthalate
Diethyl Liquid 50 90-110 40
phthalate
Dimethyl Liquid 50 84-110 40
phthalate
Dioctyl Liquid 150 73-113 40
phthalate

EPA 8090 NITROAROMATICS AND CYCLIC KETONES

2,4-0initro- Liquid 100 55-110 75
toluene
2,6-Dlnltro- Liquid 50 60-110 75
Isophorone Liquid 50 63-110 75
toluene
Nitrobenzene Liquid 100 58-113 75

EPA 8100 POLYNUCLEAR AROMATIC HYDROCARBONS

Same as EPA 625/8270

'Toluene Liquid 100 56-140
Solid 10 61-120

l,l,l-Tri- Liquid 100 54-150
chloroethane Solid 10 23-140
1,l,2-Tri- Liquid 100 59-149
chloroethane Solid 10 55-127
Trichloro- Liquid 100 64-136
ethene Solid 10 18-145
Trichloro- Liquid 100 50-164
fluoromethane
Vinyl chloride Liquid 100 23-173

EPA 8030 PURGEABLE ORGANIC COMPOUNDS

Acrolein Liquid 20 61-135
Acrylonitrile Liquid 20 85-124

EPA 8060 PHTHALATE ESTERS

45
40

180

40
45
40

150
40
50
40

150
75

DUPLICATE
ACCEPTABLE

~ DIFFERENCE

.'

SPIKE
LEVEL ACCEPTABLE

ppb ~ RANGE

ANALYTICAL PROCEDURE
or PARAMETER GROUP

Matrix
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TABLE I - ACCEPTANCE LIMITS for QUAI,ITY ASSURANCE SAMPLES
- Continued

===================================================================
.LJ

"In
. i
U.,

ANALYTICAL PROCEDURE
or PARAMETER GROUP

Matrix

SPIKE
LEVEL ACCEPTABLE

ppb % RANGE

DUPLICATE
ACCEPTABLE

% DIFFERENCE

EPA 8120 CHLORINATED HYDROCARBONS

r'l
I

l)

'r,

1-

2-Chloro- Liquid
naphthalene
1,2-Dichloro- Liquid
benzene
1,3-Dichloro- Liquid
benzene
1,4-Dichloro- Liquid
benzene
Hexachloro- LiqUid
benzene
Hexachloro- Liquid
butadiene
Hexachloro- Liquid
ethane
1,2,4-Tri- Liquid
chlorobenzene

200

300

200

300

10

30

10

10

19-157

57-125

40-146

35-153

61-134

66-130

63-136

48-148 "

180

100

150

150

75

75

15

125

EPA 8140 ORGANOPHOSPORUS PESTICIDES
.,;,

n
J

LJ
.-
n

I

~J

h
I

\}

n

n
LJ

n
i

LJ

Azinphos
methyl
Bolstar
Chlorpyrifos
Coumaphos
Demeton
Diazlnon
Dichlorvos
Disulfoton
Ethoprop
Fensulfothion
Fenthion
Merphos
Mevinphos
Naled
Parathion
methyl
Phorate
Ronnel
Stirophos
Tokuthion
Trichloronate

Liquid

Liquid
LiqUid
Liquid
LiqUid
Liquid
Liquid
Liquid
Liquid
Liquid
LiqUid
Liquid
LiqUid
Liquid
Liquid

Liquid
LiqUid
LiqUid
Liquid
Liquid

200

40
50

200
300

5
500

80
50

100
50
50

500
200
500

40
50

500
50
20

32-141

53-115
82-116
70-147
46-121
55-112
55-117
60-122
88-112
46-148
33-136
76-145
34-123
69-119
81-115

46-111
83-117
54-112
51-113
46-161

150

15
45
15

100
15
75
75
45

150
150
15

150
15
45

150
45

150
150
150



TABLE 1A.-lIST OF APPROVED BIOLOGICAL TEST PROCEDURES

19

~n.

~n.

USGS'

EPA'

-

rnlillc:d "\.illt ur "\I\1rt1vr.11 T<:1I1
Procedufel ror Pesticide.... by including
thr. Z lIduilional proposed pClIlicide
I'nfllmrlrfll. nntllhr. Iwo nr.w 1p.llt
!'fIH:I:clllfl'" ill Tllltll: II); 1I1ltiity
trnll"fl~lTin)( III\! f"rtIl\!f rll\lilltllKt.:nl
Pllfllllwlt~fIlll\~ \11:1 til I\I:W TII1Iln II-:.
enlitled "Approved Radiological Tell
Prucedures". udding un F,llA rC£ercncc to
Ihe IIpprovcd tClll procr.durcll. Rnd
upduling the Slundurd Mcthods. ASTM
and USGS reCerences. AI revised. Table
I read. 81 follows:

1136.3 ldenUflcatlon of T••t Procedures.

Uethod •

rOrnlCr pnrumctcr 14 (Chlorinnl!·t1
orgonlc compounds) lind by entering the
individunl chlorinutr.d orgllnic
c:IIl1I'"U1ul" 1111" nc:w '1'1111": Ir..•'II1illl·ll.
"LiMI IIr "!'!'nlvl'cl '1"'111 I'rlll:c'llllfl'lI rllr
NlIl\·11mllh:ilh: Ur)tlll\h: (:lIl1llllll11UIK".
lransrerring old p"ramelcrll Y
(nr.",:illinr.) nnd 94 (flr.nIAr.hlorophr.no))
tn TAble IC. by indUl.lin)t the 18
IH.hJillonul proposed non-pc:4licidlll
organic parameters and by adding 17
new tell procedure I in Table Ie by
deleting Cormer parameter 95
(Pesticide.) and by entering the 68
Individual pesticide!! Into new Table 10,

TABLE lB.-LIST OF APPROVED INORGANIC TEST~ES

~--"'----..,r----_._-R.........~ .... Ilt ~I
I EP" ••71 I SWldarcI_lI>DdI IStIl-r A5TU

Eel.

_. __~...~I~~OIP91
S_d

IoIelhods 15" ASN USGS
.. _ -- .•. - _1 -+__---1f-_E::"::..--4----1----

.__.- ----,--------------...,-----,..---------
!

Federal Register I Vol. 49, No. 209 I Friday. October 26, 1984 I Hules and Hegulations

a.-:
, CoiIlorm 1'..:-0 numbto< pel 100 ml lolPt(, 5 kbt. 1~ CIII. membr hII. CiolFI". tJnt1a S1IP _ p. 1:12 _ 980C __ _ ..

I
p. 12._ tollC _ _ .

2 CoiIlorm (fecall" pr......w;a of cNonna'- per tOO mi .. IolPtol. 5 kbt. 3~ .._... .. __. P 132 IIOIIC _ _._ _ ..
1 CoW",", 1'_. _ per '00 mI . ~ 5 U>e.'~ or."F" tot>gIe._ or _ __ p. 11._~ _._ ._ _

p.•ot _ lOll.. _ _ ._.
... CCMonn (1Olafl" 1"__ of cNoron«. _ per '00 mi IoIPN. 5 U>e.~ Of ..F· M\II~ _.__.••_ p. 11. _ ~ _._

p. 11' _ 8OtlA+A.5cI !-_._-!
~ ~ ,lTeplococo."""- per '00 mI 1oIPfj. 5 U>e. 3It1ul>on; F"; Of. plat. eo.n ...._. .__ p. 131_ .1010 ..._........__ 1-.._ ......._._

p. 13&_._.__ __ _ _._._._..__ __ .lllS _ ..__.._................. 80055-n.'
p ••,_..__ _._ _ _ .._ __ IIOC_ __ _.._. __ _

T_IA Not"
• The _ .....t be speoloed ........ r~' ..a '~ed
• """'CIboloo;rcaJ Ua_1ot 1oIonrI"""9 tile ErMt~ W... end WIleS. Il7r. EP..~/t-71-017.US EnriOi"- ProIecIoon Aqent::r.
"GrHIon. PE.. rt-' . ....tl'oOds lot Co/1ecI.oon and "nalysls oC A4Ja-e ~.,.., 1oIoc:r~ ~ 'V.s.~ s.r..r.T~ 01W_~ ~ ...Iligaa..

_ 5.~...... \.a_'1Ory ......Iyoa. '977 .
• 0.5 "'" _.ne WI« 01 o\hel pel' SIl' ce<llfoed by lie~ 10 ..." re'" Ot9'tWSms III IW~ ....., he 0'_~ whct\ cooAd ........ --. ... gtO'O'lIl .....,

• Wi.....
•~ onlY I ~soIubOII 01 ... KF S!teplOCOCCUl ~ lSecloon 5.1. USGS a.c.ItlOd 1-0055-77) • ....." •• bOAng _ blltIl III hOcI ecorctw>g 0' ... _

I

, ~';:/~""C1I~OC end portl 1305 ' acl2\. dI II.01C167-7OCEl .. - .._ _-_ _ .

2 --...,. IS eeco.. ""IlL EIeCIt_oc Oi coIot·

-=T-....... lOpH.S. .....-

0_'''' ...
1 ----....-T..... ''''9/L Ooges_' IolIowecI by'

"'" CInCI _.fIOi\ .. .. 202 I .
"'" u-................. . _._ 202.2
~couP'ed~
O_IE_CYl.... RI .......

• ......",.. ... Nt mq;l ....".,., tMhllaltOft· •••
",I~I:

F-..cllly . I 350 2
......-aa_ I 350 2 .. _-.... .,nl . . I 0142f>-7tW __ .._.- 1-352G-71 _ _ P 5U'=.... I~~~ ~"::'.. ~170. I01.~~ ....._--..._ ..
-..cs r>t-e~ 1350 I .I .17~ I Dl42f>-7IlQ.. .. _ 1-a5D-7II =~=:':/l~';"'" ''''';';';'lIy I" .. _. ..- --.. --· ·i ·.... '-'1' _ - _ -..__ -_ ..
... Grid _.-. ., ...;ooa I ..- 303A I .. . _.._ _ ..
"'" U-. 01.. . 2OA.2 _ -._.... :lOt.. . -...... .. I .. - --_ __ ---- .

tL·~:=C ..-............ '''1 ~s ..~_.._ - _. __.__ _ _.__.. .r- _- -- -:-=.~=: _._ &M1hcN12al.7-

S~~~.:·:~~:;·; ....:::..:~.......:;..::.::;:~=~;~~_::-~~ ::~ ..~~~~~~:=~;~J :~:~~=~~ :.=-:=~~;~:.:=::=~= &MIhcNI ZOO.7.-

r ~~":'a':::/L Ooges-' IoIIowed by ;ooe I _..__ _ 1_._.._._ __ ._... 1-3OIA-7I_._ __

"'" U-. 01 121112 _ _ :lOt.... -
~ couP'ed~ -. .,.. _ .._.. _ -_..." i .._ .....~.==---=.:.:::. ===.:_-:::.=::::::::::::::::::. &M1hcN12al.7"

I~TOIaI'. "'9/L Ooges-' 1oIowecI1Iy I::=.~~.:. :.: :..:'::..' :~:~ ;::=::::.:::::::::::::':' =:::=:::::::'..:.::=:::::.:::".1 03&A~~,::=,:,-:-,,:,::, 1-3015-71_ :::::::::=::.=

93,95-98. and 1114-11510 nl~W Tahir. m.
tntitlcd "I.i~t or /\pprovr.d Innr~anic:

Test PrOl:r.t1Ufll!l", i1clllin~ tWI! III!W
ilICor'Rllllil: !,lInlllll·I,·r~. (:lIrll"llIlI:""II~

Iti"d"'llIic:al (hY~"II 1)"1111111111<:11111)·.1
lllltl Nilrul!:·Nilrih'. il\l:lmlillllllll
additional lesl procedure based upon
lhe indudivr.ly l:IIl1pll:IJ plnsma
techniquc in 1'uh": In rnr 25 nr Ihr. ml:lal
parameler designalions. by includinlll0
methods approved under the
equivalency provisions of U 136.4(d)
and 136.5(e), and updating rderences 10
EPA. Standard Methods, ASTM. AOAC
.nd uses test procedures: by delclin(t

)

l l:1:.
( -.;-;
k

\~~
r 1
I,J
~

)
:.
~,

I j

F,
n

LJ



.. 22'

UathocI 200 , ,

(III

P. 550'_
... 17" .....
(10.1

~ 557.'

... "."
u.lhod 20(l.7.'

USGS'

1-1331-71 "_'"

; 1-1327-71

. --_ _ _._ .,
('"

10"53-71 • .
.... 1-)&41-71 .

... ..._-.,.__ - -
I
I

ASTY

020:16. 7~",
020J6-7~"1

02036.. 75(81

31·8

• "]A

: 0.38

SlanclI<d ""'1hOdI 1Slh
Eel.

R.r...nee lnwlhod No. 01~----_. - ---- -

'j ..
• .t3C.'3( ....... __
I

. __ ,3l1JA

304

........14120....
·.'28 ..
, 412C
.4120
, .12F'

EPA U7I

130 ,
1)C2

.~l"

TABLE lB.-LIST OF ApPROVED INORGANIC TEST PROCEDURES-Conlinued

federal Register I Vol. 4!1. No. 209 I !-'rillal'. October 20. 19M I Rilles and Regulations

.-.-.... unrtI. and rnotlhod

~~ lM.ma _ _ _ _ __ _._ - - _ _.__. -_ _.-.--- "'-'hod 200.7.'
0' _c C.tumononl __ _ ..__ 3098 _ _--.- - -.----- --.-..- ..----

I. 'lied •~ clamancl (800.). rng/L:
_ "-- rnodrficabonl 405.1 507 _. _ 1-1571-71 _.. 17."
0'~ _Itlod............ . _ _ _ _ _ __ _--..- - --. ".541.-

10.~T-' "'ll/L;
e-lOItl1<TW\IOf 212.3 041._ _ _ _ .. 1-3112-71 __.__._._
~~ 1M _ _._..__. __..__._ _ .. _ __ _..- ..---.- 1oIelhocI2tIO.7.'
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12. C local '. "'ll/L: 009"'-- ,-

Ilr
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USGS'

-----_II-4eOI-7I_. --! P. 511."

Standard _ I~"

Ed.EPA "7'

ZS3 t ----....- .. ----.--..--- -.-.--.----1---- P. WO'
ZS3 Z . _ _ _.- _._.. .. .._ _._..__ _ ..__ P S2I II

TABLE IB.-LtST OF ApPROVED INORGANIC TEST PROCEDURES-Conlinued
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2IL ........ oon (pHI. pH unoIS:e O"'.~lC. _ _ _ _ __ 150.1.. .._ .23.__ ~__._ DI~7I(Alor DIm- 1-1586-71__.._
71(8).

rmnen\a; or lVlomated tIec1rode __ -- - - ..------ --..--..·-·---- ---·..1------·----\----------\(..,
a _Tota/'. mo'l: OoQn1oon' t_ by:

AA -.c:I .-atoon __.. __. 2'3~ , ._ 303A _ _.._ _._..__ ..- ..--..- .. .__
C> AA Iurnec:e __ _ _.._.__ _ ..__. 2'3S.2 _ _.__._.__ ~--- -- -._.._ .---_.. __._

:lO. _ TOlal'. "'OIL.

=~.:~:.:::::::~::=::::~::.:=.:=~~}:~~~::~~~==~~~..:_:=_~~~~._1-33et:"n=::~:::: P. U7.'

~.~~=-i:~~~::=:::::===::::::::::::::::::=:::::::=-=- -i'lsii=..-:'==::=~':: "o;o;;:niAi:::-- ------..::::::~::..-:: ~ 20CH.-
J1. .......,., ~TotaJ las HI. mo'l:
~ _ dlI~toon _._ _ __....... 351 3 _._.__.. .2OA or 8 _ .... .. P. $5L'
F-., by ••toon _ _............ 3~1 3 __•__.._ ,70 _ _ _. 03~_77._.. .__.._
-.z.toon or _ _ _.._ _ _.... 351.3 _ _. .,78.-_.._._ _ _ __.. +__.__. _
e.:trode _ _ _ ..__._. 351.3 _ _ ..__.•_.•,7£ __._ __.. I-4UI.71 _
"'-'-1«1 phaftala _ _ ..__ 3~1.1 _._._ _ _._. __ _. ._.._ l-4uz.7I .-1
s-.-I«I bIoc:k doQnlOr _.._ _ ..__• 3SI.2 _.__----- ,----\- -1 _
C>~lnC_ .._ __ _ 3~1 ._._ .._ .. __

32. L.--TO!al'. mo'l: OoQn1oon' """'"" by:
AA cIireCI upratoon .. 2'3' 1.. __ 303A or 3038 __._.... O35S-7I lA or 11_ 1-3:15-71 -1 P. '17.'
AA tumlIce __ __ 2'3•.2 __.._ 304_ _ __ -.- ..-.------..-+--------1
-..., eoupIed plasma_ _ _ _ _ _ .._.---..- -._ _.__•__. t.lelhod ZOO.7.-
--,. - or _ _ _. -..--.------ ---- D3SS1-78(Cl + -1
OAoo".bic IOftha~' - _._.__ _.. 31&8 _ __ .__

n ~TOIaI·. mo'l: ~'loIow«l

""-.c aboorploon _ _ .._ _ 2.2.1 _ __.._ 303A_..__ _.._ _ 0511.77(8) 1-3447.71 -1 P. m.'

=...c~..~.~.===::::::::::::~:::::::~:::::::. ::::::::::::::::::::::::::::::::=~-=:. 3;·.e-=:=::::::~'::==::: 0511.771"1 t.lelhod ZOO.7.-
"'-~ .._TOIaI'. mo'l: OoQastlOn' Io4Iowecl
."

AA cIireCI.-.toon _ 2.3 t _ _ .. 303A or 3038 __ 065&-7718 or Cl_.._ .. 1-345-1-71 ..__ _.__ P. U7.'
"'" Iurnec:e.:.................. .. 2.32 304 _ _ __ __.._._ _.__ .._.
-.etIwely eoupIed pia - -.- -_ -_ _ --_ "-"--"--. .._ Uelhod ZOO.7.-
C> CIllIonmeInl: (P..-oun.te, _ _. __ _.._.._._.. 3188 _ __.._. .._ 065&-nw_ fl. 564.'-......._..__ _............................... .. _.._..__._ _.._._- _.__. -----._-- ,..

3S..~TOlal'. moll.
C&IIIIt vapor. ",.".., or 2.S.I.. _ _ _ 303F - _ _ _. 03223-71 .._ 1-34Q.7I __"_ P. 551.'
"'-'-led __ _.......... 2.S2 _._._ __ _ ..__ _ __ __ . __ _ .. __•. ._. _

.. ~TOIaI'. mglL Oogestoon' \01-
--by:

"'" cInc1 .-wtoon _..__ _ _ 246.1.. _._ ..__._ 303C __ __ -----.----JI-34tO-7I _
AA Iurnec:e. or _ 246.2 _ 304_ _.._.. __

~ eoupIed pIa- -.- - ---- -----.--..---..--\---------!- -I....,.,., 200.7.-
:17.~TO\8I'. moiL Oogestoon'~ by:

AA cIireCI __""" _ _ _ 2••. ' _._. 303A or 3038. . 01-.77 Ie or D1_ 1-34K-7I_. --t
"'"~ _ _ 2••2 _ 304----------t -j. --!..r~:~=' ··::::::::::~:·::~:~~~~· ..r~=:~::·:~:~~~:=:~:~--.- ~:;i ...~~~~~~- .~ .._. [X»2.71 -.. :.ZOO.7.-

___ N INIU _ N _ _ _. SM 1*""""" 31 end 5H~ 31 end s..~ "1t'4 s..~:JIend P.21.'
~. 40. .cl. «I.:a las NJ. mq/L

~ feduc1lOft. rna..................... 3~.L _ __ .,IC._ _ 03IS7-79l8l----l-.-- -1
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2.2

so.. " ......... 0 • Total. "'GIL
.....- 6Oft- :1652 _ .2.C (1111 -~_.- - - -.-.:------1r---------.. P.561.'
~ bJ~ 01 _ :165.201:165.3 __ 2.F __.._ __. D51$-78(A). -i-_
_ ~ aod :165,1.. _ _ ••2.0__ _ _... ~7I '-1
~ 01 led blocll cliQHlOt :165.... .. _ __ _ _ _ _. ~7I •__

51. ..---t_·. "'ll/l. ~toon' lcIIowed by.
M 00NCS __•__ _ _ ~5 1 - 303 _ ..__ _ ----.-----1~---._---

c> AA-. _ _ ~5.2 _.._._ .. ~-_ ..- - ----------;-------,--....
sa. P 7 t _ '. "'O'L OoQntoon' IoIO*9Cl

lIF_~ 2S1ll , 303A __ o _. __ _. -i~7I_ _._ ".SC'

=::c'~.~:::::::::::::::::::::::::~.:::::::::::::::=:=: ::: 3m-===::::"~=- "D;4'~lAl t.Iehld 2OQ.7,'
53. n • ..,. mgJ\.: ~1nC. 103-1OS·C 1803 2011" · __. -{I-3750-7I ,
k n • __, "'OIL Gt._. leo·C 180 , _... 2OM _ .-.-.. ~I750_7I .
56 p' 0.__• (TSSl. "'OIL: Gt_ 160 Z 2000_ ,. .. ~37S$-7I ..
-. ICD-IOS'C post wHhn9 01 ,_,

sa. P ..~. "'ll/l' V_ CImholI 1605 , _ 20IlF -_ _ -- -------\-------- ...
CDI'It ... .-netnc:.

57. n-c. "eW1IIe. "'OIL Gt_tne. 5SO'C " "'" ,60. 20IlE _ _- ---..--------1 ~753_7I .
sa.~t_ '. "'ll/L OogestiOn' followed

tlri.A.....,. _a_ ... . ". 265 1... .. 303A -_ _ --.----t----..--
c>M-............. " 2612 3001 __ __.. '- -----t--..- - ..

se, _T_', mv'l ~Io<>n' loIIo-o<I

br:
AA -..0 _._ 261 303A_ - - ------+-- _
~ M -....ce..................... ' 267,2 ~ .._ - - ---t---- - .

III s--- T_' "'ll/l Qovr""",' followed "'"
AA _ _..... . 2702.... .. _ ~ -..- - ---- _._- - , ,.
~ coupled pia ' - _ ..-_ _ _.......... ...--- Me1hod ZOO.7,'

:~~~!:~:;:;;=::=ii~=i~i;::::~~ ~;:;;~=t;;;~ _XO.'.'

AI< *'-2 __ "... .. "................. 212' " " 303A 01 3038 _ _ =t~3no-7I .._ __. ".557' 81'4 II- 37.'

a E.=fi~~.::::=:·:· ..~.1.2 I::.::.:.::..::: ..::::::::::::: .~=~::::::::::::::::::::.=:: ::::::::::::::~-=== ==~:::=::::::::::. IoIt1hod 2007.

~~.. 213 I 303A. . _"._._ _ ..37:JS-1I ,_ P, SIll ,

) :-~=:..,=:::::::,;:;m :::::::::::: :;:; :=::==--=g::jf,;~:_ F";i;..-;;-==::: ::.XO"

~~:~ ..=::'::........ .....:::1 m;.: :.... :::::::==::=:~~ ..:~.;-;~==: ..::::~::::'~ .:::::::C~~" d "'2In.~~....:.~.-::=: PP. 542-«3.'
..~ _ Sl. "'Oil. ~
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TABLE IC,-lIST OF ApPROVED TEST PROCEDURES FOR NON·PESTICIDE ORGANIC CoMPOUNDS
n

I
!..J p.-'

HPlC

·t

..
~

"- 3. P. ,;

"0
110

125. 1125 liD
125.1125 110

-62•• '62.
'624.1624
125. 1125 110
62•. '62-

'125.1125 105
125. 1125 110
125. '125 1'0
18. 1125 "0
125. 1125 110
125. 1125 "0--_.... _._-

._----- ._---

110
110
llC3
103
110
IIOZ

.__.._.....-
110

"0
1'0
1'0
1'0

._---------_.._-------

llllI

'".11
101
D01
101
101
111
D01
11M

101.102
D01
101
101
D01
112­'"liD
110
101 I

101. IOZ, 112 •
101, IC2. 112

=====================::1 101. eoz, "2.----.-4------. ._. .. ..__. 101

101
D01
101
10'­101
101
D01-

14. e.-.. 8IlIUIfI """'*le .._.__. ..__._. _
,s. e.Q-d 1too:r1--..------------------.------------1
,.. IIIoC2 -1fIl- ..------..--..-----
17. -.cz-,-rIl ~,.--.-..... --------.---.--------
11. a ,. 0''''_ .-.....-..- ...------------------ - ..-.-------1
,I. ao .----------.----.----.----.--.--.--.-...--
20. a: .. _. ..---------------
21,~ ..'*-111..... ----------------
22. c:.1laa -.:No.,..._._ _ ..---.--.-------.---Z:L &CDS ~ -lf11lPI*ld. .__.._.__, .._._.._. ...._._..
24. aD t • -__
2S. Ob c • .._ _ _.__.._.__.. .•_ ._. .. ..- _ --
ze. 2CD_,lu 111 _ -..-- -- --..-- - -- --.- -..-----..----..- - -
%7,~ --..----------•...--.------------- -.- ..
ze. a..... ...--.-.-----.--.-- --_.--,-.---ze. ~D __. ...----..--- .__.. ._. _._
30. ~.. _.__.__._ . ..__.._. .. . _.__.

21, &CD "-"'111'" --------------.--JZ.. Os,.. - ._
3:L DIw .1_ _... . ----------,.. CIa 0 11... _•. --1

J5. '.I-Oc IZ_ ..
_1~ IZ ..

~. ,~ lIZ .
_U'~ _ ..
,.. OdD • iCronoe..........._

.cl '.'oDd •••

.1. ",oDd ..... -. "---B:: ;:':,~o':;:.... '0 _ •••••• ._••••-.:..... .....__••••••_ ••••••• _. •••_-_••_._~==:==-.::~~

... t...~ ...101 .__• ... •__.•__...... ,~ _ _.__ __._--_.._..__ _.- ._ __.._._._._._ _-_ _ _-_ - .... _',).Oo:Ilb _ ---, .-.--..--.-----------....7. _1>-1' _ _. . .. .__._._...~ ---_.._-_.._-_._--_ __ _. _ _._--_._ _ -._-_ -

1. ~.... _ _ _.._ _._.__.._ .. _.__. -.------ -.--.--.-- .
z..~_ , - - - ---.:._-.-- _ - --- - - -.- .
1 ~_._ _ _ _ _ . . _ .._ .._ - - -------.- - ..--..--- - ..•. ADfO D • __ • ..__._.__• _.

S. Ao IIC. ., -- - -- --- -- -.--•.•-- -._-..••- ••.- -- .
.. a.- _._ _ __.._ ..__._ ._._ __ --.-..--- ----.-..., .
7. e.... _._._ . -----.--.- --- -.---.----.-.----.--.---
I. s.vcCIl ••_ _ _ .. . .-..-.-.--.--.-----.-.
to .. r=l'. j E ._.__ __ __ • _ ••_. ••••_._._••-.-.-.--•••- •••--------.-
10. e. r.. ._ _ . ..__ ._...__.._.._ _.._. ---
11. e.ozcllil Ii , __ _..__.._.__.. .__ __ _ - -.-.- --_.-
1z.. _ _ ..__ __.__ _ _ .-..-.-.---- --
11 Iler1rJt 00D0de .._.. --..-.---.----.------~-----_4
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T"BLE lC.-lJST Of APPflovEO TEST PROCEDURES fOR NoN,PESTIClDE ORGAHIC CouPouNos-continued

EPA --.ocs .....- ••

(

u

'.
.~

110
1'0

110

.... .... 3. p. '30;

12S 3.p.~

us 3.p.Q:
us 3.p.Q:
us. Hole 3. Po~
us. Hole 3. p "3;
us..... 3.p.Q:

................ . us..... 3. P Q;
I2S. 1125 ...._ ....._ .... 3. p. 140;

. 625. IfiZS 110
62S.. 1125 _ ..

62S..:~ I''''_'~~~''124. 11201 '"'__'''_''' 3. p. 130;
124. '1201 ...__......._ 3. Po '30;
124.'124 ""_"_
62S.. 1125 1···--.--....... 3. p. '30;
124. '1201
124.'1201 ......._ ......_ ..... 3. p. '30;
124.11201

1201•
~.IIZS

124.11201

102 .,.. 'V4
610 us. tea
ItO I2S. tIZS
112 I2S. tIZS
1'2 I2S. ,t2S
6'2 '12S. 't2S
112 12S. 't2S
110 us.,t2S

- 12S.1t2S
eo, V4.'124
IlOO 12S. '125
110 I2S. 't2S

- l2S.'OS
IlOO I2S. '125
IlOO I2S. 1t2S
eol I2S. 'OS
601 '12S. '125
1101 '12S. 1115
I" ~.I~

:: ~.:::::::==.-_ __.-_ _--:: ~= :::::::::=:::­60C
110
IlOO
110

............._....._..-
601
lOt
102
I'Z
601
lOt

E\601

57. bTtb'-
No A.o.....------No~ ...._... ----.----.-.----- ------eo., .......Ie. u _._..__.. . .._.__._._ __.._ ..... .-1
11. ,_Ie __ _..__. __ .__ . --

u. ,......... qclOpO'-..- ------..-.---.--.-.--..-------------ta.. lteau: Jca - _ _ .. •._._ _._ - ..•--...- -.--.---.-----

64. ..,....,~.- - .•----.----.------.-.----_._--------i
15. ...------ - ------------.---..-.-..--..---.---------iII. -..... Oo*:lnde _ _.. _. ..__._. .. .._

11.~ -.- - --.-..-.- - - - _ _ _.. . .. __.._ _-_ _--_.._ _ _•...__._ _--_._-------
... fa.. I .__ . - - ---.- - ------_ _.

70. 2:~."""" --.-.---- -.- --..- ------ -.---- -
71.•"a__ .. _ _ _ .-- --- -.--.--- .
7Z. ",fa 7 ....-.... _._..__s _ .._ _ • ..• __ · _ .._ .. _ _ _ , .

n. N' 7 • ~.-- ----.. --.. ._ • __ •••••• __ ,," h h h __ ••• h .. __

7•. H'. ......-. ...h ••• __ • "m _ h • •••• .. __
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S. In 1136..1. parallraph la I ill rcvillcd
to show that the fllllle~t of Hpprnved
test procedures have heen incorporated
by ref~. into the regulation to read
as follows:

t 13L3 identification of test procedures.

(8) Parameters or pollutants. for which
methods are approved. are listed
together with test procedure
descriplions lind tl'fcr!!nl:mo; in Tahl!!l1
lA.. lB. K:. lD. and IE. The full text of the
referenad test procedures are
incorporated by refercnce into Tables
IA. 18. IC~ m. nnli IF.. Thr. reff'rr.nr.f'!l anti
lhll snun:cs frullI whidl tlwv art·
;vHilnl.... an' llivl'll ill IH,ra~ral'h Iltl"f

./Ihi" lw.diun.. '1111'!I" !I'lIl I'rlll:I·,IIlTl'!I lIrl'
incorporated as thcy mdllt on Ihe day IIf
lIppruv~1 ;lDd II nuli.:I· IIf ;lI1Y dlanJolI! in
thr.5r. test prncI!c1url'!\ willlt~ (lIIhlishl!11

in lhl! Fcdcral Rc~ister.The dischilrJ:c
parameter vlIluml fur which rcpor\~ iH'~

rcquired musl be uclermined by one of
the standard analylicaltesl procedures
incorporated by reference and uescribeu
in Tables IA. IB, Ie. 10. anu IF., or bv
any alternale test procedure which has
been approved by the Administrator
under the provisions of paragraph (d) of
this section and lIcctions 136.4 and 136.5
of this Part 1:16. lIm.h:r I:crtain
circumstances (H 136.3 Ibl Dr (el or 40
ern Part 401.13) other test procedures
mllY bc used Ihnt may be more
1IlIV/lIII/l)lI'IIII!I wlll'lI Milch ullll'r II'~II

I'rlll:I!lllIrt~S ha"I' III~t'n prl!villll!lly
lI(1pruv.~,1 hy the' HI·~llIlIall\"lllll\lslr"hll

uf the Hcgiun in whh;h lhc uise:!t;II):c will
nr:r.nr. anll ptll\'illinA thf' nirr.c:tnr nf Ihr
Stall! in whic:h slIl:h lIisl:harl:l~ willl1l:l:ur

1I111!S nnl IIhjl'c:1 tn lilt' usc of slIch
al!\!rna\,. I"s\ prul~l'lllIm.

6. In § 136.3. parilgrilphs Ibl und (c)
are redesignated as Icl and Id) and a
new paragraph (h) is iluded 10 itemize
Ihl' references which are "incorporated
by reference" and to iJenlify the sources
from which they may be obtained. As
added. the new parill!raph (hI reads as
follows:

§ 136.3 Identification of test procedures,

(hI Th,. flllltextll of the mf'lhods from
lhl' fnllnwinA rl'rrrl'nCl'll whil:h ;Irl' c:ilf'11
ill Tah",s 11\. til. It:. II I, amI IE /lrt!
;1\1'11'1H.r" 1,'.1 It" rr'[l'r"III:" in'o Ihi!!
Iv!.:n)"It"o alll)'III;I" I... ohlnill"ll from Ih,'
sl;urr:es IJcntified: "II coslS clled are
slIltil'l:l 10 I:h;tllge~ atlll I11l1sl In' \'I~rjfil't1

from lhl' lIIelil~;IIt'r1 Slllln:,'S.
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Ie) Sample preservation procedures.
container materials. and maximum
allowable holding times ror parameten
cited in Tables IA. lB. IC. m. and IE are

1136.3 Identification of teat ProcedweL7.ln section 136.3 a new paragraph leI
Is added logether with a new Table II
entitled. '7able II. Required Containers.
Preservation Techniques. and Holding
Times:' 10 read as rollows:

REFERENCES, SOURCES. AND COSTs-Con\lnued
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prncnbed in Tilble 1/. Any person may
app'I for a variance from the prescribed
presen-alion techniques. container
m.teri&ls. and maximum holding times
applicable to samples taken from a
specific discharge. Applications for
varialx:es may be made by lellers to the
Regjoc.al Administrator in the Region in
whida the discharge will occur.
Su.ffic:ient data should be provided to

assure such variance does Ilotlldvcrsdv
arrect the integrily of the sample. Such'
data will be forwarded by the Regional
Administrator to the Director of the
Environmental Monitoring and Support
Laboratory in Cincinnati. Ohio for
lechnical review and recommendalions
for action on the variance application.
Upon receipt of the recommendations
from the Director of the Environmental

Mlmilflring iJnd SUPI'url /.J,lwmlury. lhe
Regiunal Admini!ilralor mllY grnnt II
variance applicilble 10 the specific
discharge 10 the applicant. A decision to
approve or deny a variance will be
made within 90 days of receipt of the
application by lhe Regional
Administrator.
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tubing. non·Tenon thread sealants. or now
controllers with rubber componentl in the
purge and trap system Ihould be avoided.

3,Z Samples can be contaminated by
diffusion of volatile organics (particularly
nuorocarbons and methylene chloride)
throullh the septum seal into the lample
during shipment and storage. A field reagent
blank prepared from reagent water and
carried through the sampling and handling
protocol can serve as a check on IUch
contamina tion.

3.3 Contaminlltion by calT)'-Dver can
occur whenever high level and low level
samples are sequentially analyzed. To reduce
calT)'-Dver. the pUl'lling device and lample
lIyrinR" mllst be rinl",d with reallent water
between s.mple anlllysel. Whenever an
unullulIlly conCf!ntrllll'd I.mple il
..nclIlIl1tr.nod. it Ih"nld 1M' fnllnwl'd hy an
analysis nf relllll'nt watl'r to chKk for croes
cllnh.minulion. Fur IIl1mplel cnntaining larwe
IImountl nf watl'r,"nluble material,•
sUlpended IOlidl. hillh hoilinll compound, or
high ora.nohalide level•. it m.y be necell&tJ
to WISh out the purging device with a
detergent solution. rinle it with diltilled

. water. and then dry it in a lOS'C ovm
between analysel. The trap and other parU
of the syltem are also lubjKt to
contamination: therefore. frequent bakeout
and purging of the entire Iystem may be
required.

4. Soff'/)'

4.1 The tOl<icil)' ur cllrcinOf/enicity of eaell
reagent uled in this method has not been
precisely defined: however. each chemical
compound Ihould be treated 81 a potential
health haurd. From thi. viewpoint. expo.ure
10 thele chemicals mUlt be reduced to the
lowelt pollible level by whatever meam
available. The laboratory II relponlible for
maintaining a current awarenell file of
OSHA regulationl regarding the IIIfe
handling of the chemical. lpecified in W.
method. A reference file of material data
handlinll sheets should allO be made
available to an penonnel involved in the
chemical analysis. Additional referencea to
laboratory safely are available and have
been identified U for the information of the
amllys\.

primary column. Method 624 provides gas
chromatograph/mll8s spectrometer IGC/MS)
conditions appropriate for the qualitative and
quantita tive confirmation of results for most
or the parameters listed above.

1.3 The method detection limit (MDL
defined in Section 12.1) • for each parameter
il listed in Table 1. The MDL for a specific
w8Itewater may differ from those lilted.
depending upon the nature of interferences in
the sample matrix.

1.4 Any modification of thil method.
beyond those expreuly pennilled. shall be
considered 81 a major modification lubject to
application and approval of alternate test
procedures under 40 CFR 136.4 and 136.5.

1.5 This method is restricted to use by or
under the supervisiun uf Ilnlllystl
el<periencr.d in the operation of a pUl"Re .nd
tmp IYIlIr.m lind II 11111 chromlllc'l(fIIph llnd in
the interllrl!tKtiull nf ilKS Chntnll1lc'lIrllma.
F.llr.h nnalYlIt mllllt dr.monstrnll· th.. IIhillt~· tn
R~nerull! UCCClllublc rCllultll with Ihil n... lh"tI
usinllthl' procedure delcribed in Sf'clinn B.Z.

2. Summar}' ofMe/hod

2.1 An inert g81 i. bubbled through a S­
mL water sample contained in a specially­
designed purging chamber at ambient
temperature. The halocarbons are efficiently
transrerred from the aqueoul phase to the
vapor ph8le. The vapor il Iwept through a
10Thent trap where the halocarbonl are
trapped. Alter pUJ'ling II completed. the trap
i. heated and backf1ulhed with the inert gas
to de.orb the halocarbonl onto a goa
chromatographic column. The ...
chromatograph il temperature programmed to
.eparate the halocarbonl which are then
detected with a halide-specific detKtor. t.1

2.2 The method provide. an optional II"
chromatographic column that may be helpful
in relolving the compoundl of interest from
interference. that may occur.

3. Interference,
3.1 Impuritiel in the purse gas and

organic compounds outgauing from the
plumbing ahead of the trap account for the
majority of contamination probleml. The
analyticallystem mUlt be demonstrated to
be rree rrom contamination under the
conditionl of the analysil by running
laboratory reagent blanks al described in
Section 8.1.3. The ule of non-Tenon plastic

~27""
~2S-2

, • .-:I·S
!>6-n-5

101-10-7
n.-4O-~

l1lO-7W.,-,
7.47-3

12.-'
1S-~1

541-n-l
1~7

~7t4

7S-36-3
lt174-2
~

1~5

""7-5
10011-01-5
lOOII-G24

7S-OI-Z
~5

127·1......
71·554
7t-00-5
71-414
7S-4IS--4
7S-01....

CAS No.

32101
3210.

'"I'32102
:14:101
:»Q1l

:14571
321ga
,"II
32105
:145:11
:IoI5eI
~71

:I48eI
'"II
:145:11
~1

~

~1

:147001
:I4e.
:14123
:l451a
,"1$
:14$01
~11

:ltllD
:1441I
:Ill7t5

STQRET
No.

Federal Regisler I Vol. 49. No. 209 I Friday. October 26. 1984 I Rules and Regulations

1.1~ •• __
_,~""_... --1,,1-Qd _. __

-~ -..._--
_,~ OP_.........~ -
1.1UOT I1_ _
T• ., ?... ._.__ __
1.1.t-TNC _
1.1.J-T-'. __._.__
T.ac:r •••• _....__ _._
Tad.. Cameaw _._._
"'""d*- .. _

U This il a purge and trap g81
chromatographic IGC} method applicable to
the detennination of the compoundllilted
abaft ill municipal and indultrial discharae'
a. prorided under 40 CFR 138.1. When thi.
method • uled to analyze unfamiliar lamplel
for &117 _ all of the compound. above.
compound identifications Ihould be
supported by at le..t one additional
quaBtatiYe technique. Thil method describel
&DalJtical conditions for a lecond .81
chramalOSJ'8phic column that can be used to
coafirm mea.urements made with the

a. Appendices A. B. and C are added to
Part 136 to read .. follows:

~"DlX A TO PART l:st-METHODS
FOR ORGANlC CHEMICAL ANALYSIS OF
MUHlQPAL AND INDUSTRIAL
WASTEWATER.

Medlod sot-Purieable Halocarbons

1. Sco~ end Application
U This method coven the determination

or 21 purgeable halocarbons.
1'\e following parameten may be

determiDed by this method:

• $ ...o,.thene..-- .. . .
e-_•...
D .
o ••_ .
J.OiICD U r¥ - _._.
o .._._._ _
o .
C&: _G'."'• .._..__
1~ t _. _1~ _

1.&oOd _._ .._""_
Dd•• 'omeOWw_...._
1.1<Od ••----I
1~ ?.

i--.J

L,
LJ
I

...,
I

-.J

...,
• I
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4.2 l1>e fo.'1owinR p;of1lmrler~ covr.n:d hy
this melhod luovr I..·,," "·nl;o'ivrly d"uifi"d
ns known or -""'"'''''',1. hllmn" "r "'''''''lInUlln
'~",":i".'Il""ftCCOIrl,,", "·lrlld,l"ri,lr.

hlornfome 1.4..Iir.hll\rl\'''·Il7.l~Ill·. 111111 vinyl
.:hluritle. Pn:m..ry alnn<!nflb "r Ihc••: 11Ildr.

/ compounds L'>o~ld I..~ pn'purt,tl in " hnud. A
NIOStlll.{E$.\ .rrro\,.d II"IC ~iS ff$rir.l(\r
should be~ when Ihe analYAI handle.
high concesltntion. or,these loxic compound.

•S. Apparatus end Motu/als
5.1 Sampling equipmenl. for discrete

aampUna-
5.1.1 V"aaJ.-.2S..mL capacily or larger.

equipped with a .crew cap with a hole in Ihe
center (Pierct =13075 or equivalenl).
Detergent wash. rin.e with lap and dislilled
walei'. and ch-y al 105 ·C berore u.e.

5.1.% Septmn-Tenon·faced silicone
(Pierce *'1Z7:!:I or equivalent). Delet'llenl
wash. rinJe with lap and distilled water. and
dry at 105"C lor 1 h before u.e.

5.% P\aJ'e and Irap syslem-The purge and
trap ')'Item axui.l. of Ihree sepuale pieces
of equipment: a pUfRinR t1rvir.r. trnp. lind
desorber.~I complele syslem. are now
commerd&Dy available.

5.%.1 ~ parginll device musl be df'siRned
to accept s-mL samples wilh II wRter cotumn
at le"l 3 all deep. The gueous helld space
bet,.,een the _ater column and the trap must
have a total "'Olume of less than 15 mL The
purge S" mast pan Ihrough Ihe water
column at find)' divided bubbles with a
diameter ales Ihan 3 mm al Ihe origin. The
pWJe au \mISt be inlroduced no more Ihan 5
mID from the base of Ihe water column. The
1)UJ'IinI~ ilIuslraled in Figure 1 meels
',ese desip criteria.

) 5.2.2 ~ Inp musl be al leasI Z5 cm long
~and have lUI illside diameler of al leut 0.105
In. The Inp _t be packed 10 conlain Ihe
rollowina lltizlimum lengths or adsorbents: 1.0
an or meth)'l silicone coaled packing (Section
&.3.3). 7:1 c:. ol2..~diphenyleneoxide
polymer(~ 11.3.2). 7.7 em or silica gel
(Section tU.4~ '7:1 em or coconul charcoal
(SectIon tU.IJ. If iI i. nol necesl8ry 10
analyze Cor didilorodinuoromelhane, Ihe
c:harcoaJ caD be eliminated. and the polymer
MellonI~ 10 15 em. The minimum
.pecirlCatioas b Ihe trap U~ illustrated in
FiSUre Z.

5.%.3 l1Je desorber musl be capable 01
rapidly beaq the Irap 10 180·C. The
polymer IeCticJG of Ihe Irap should not be
healed JUahes' Can 180·C andlhe remaining
.ections thoaJd nol exceed ZOO .c. The
desorber illustrated in Figure 2 muts Ihese
de.lan crileria.

5.%.4 l1Je po:rJe and Irap system may be
..sembl~ as a separOite unit or hr. coupled 10
a'.. c:hromatot:raph HI iIluslrated in Fillures
3 and 4.

5.3 Ca. chnm1alograph-An analytical
Iyltem COftIp&ete with a temperRlure
programmable pi chromalograph suilable
for OJH:Olumn ift;jection and all required
ac:cellories iDdading syringes. analytical
columns. ,ases.. deteclor. and slrip-c.hart
recorder. A data system is recommended ror
meuurina peal. areas.
,,5.3.1 Cohraa1-8 ft long x 0.1 in.1D

'lnle.- .tee! ",.lIlIs. pocked wilh , .... SP­
JO on CarbopKk B (60/80 mesh) or

/

rqllivlltrnl. Thi~ column WIIA 1I~"d to .I"vr.lu!,
Ihl! n... lhml p"rrurmnnc:c! "11I1t'nll'nl" in
s.·c:!irlll tZ, (;"i.lc·linc·A r"r tl... 1111" IIC "Ilt·flullt·
p,IIIIIIII'",Jillll" nrc' I'flIV10 Ic'clIII S"c:""" In I.

!•.:I.:t Culullln:Z-U fl lnnll x n.1 in. III
aluinlc:~~ ~lc:d ur KlatA. I'Ul:kc:d wilh
c:h"llIic:;,lIy hunded n·nclunr un l'urusil·C
(1m 't:tl mtshl (\f t"qul\·AI,.nl.

5.:1.:1 Uclcclur-Elec:lrolylic t:onducllvily
or microcoulomelric deleclor. These Iype. oC
deteclors have proven e1recllve in Ihe
RnRlysis oC wastrwRters Cor Ihe pllrllmeters
listed in Ihe scope (Section 1.1). The
eleclrolytic conductivity deteclor was u.ed 10
develop Ihe melhod perfonnance .hllemenlt
in Seclion 12. Guideline. for Ihe use of
altemale deleclors are provided in Seclion
10.1.

5.4 Syringes-5·mL Itlll.. hypodermic wilh
Luerlok lip (IWO each). if applicable 10 Ihe
purging device.

5.5 Micro syringcs-ZS-j.lL 0.006 in. ID
needle.

5.6 Syringe valve-Z·way. wilh Luer end.
(Ihree each).

5.1 Syringl~-!i·ml~ [tIlH·til(hl with !thlll·uff
valve.

5.8 Bottle-1s·mL screw-cap. with Tenon
cap liner.

5.11 Balance-Analytical. capable of
accura lely weighing O.CXXJl II.

6. Reogents
6.1 Reagent wllier-Reageni waler is

defined as a waler in which an inlerferenl is
nol observed Dllhe MOL of Ihe paramelers of
interest.

6.1.1 Reagenl waler can ge generaled by
passing tap waler Ihrough a C<lrbon filler bed
containing aboul 1 Ib or aclivaled carbon
(Filtr8l0rb-300. Calgon Corp.. or equivalenl).

6.1.2 A waler purification system
(Miltipore Super·Q or equivalenl) may be
used to generate reagent waler.

8.1.3 Reagenl waler may also be prepared
by boiling waler ror 15 min. Subsequenlly.
while maintaining Ihe lemperalure al 90 'c.
bubble I conlaminanl·Cree inert gill Ihroullh
the water for 1 h. While slill hoL transfer Ihe
water to a narrow moulh screw-cap bollIe
and leal wilh a Tenon-lined .eptum and cap.

6.2 Sodium Ihiosulfale-{t\CS) Granular.
6.3 Trap Mlltenal.:
6.3.1 Coconul chllrr.oal-ll/11J me!!h llieved

10 26 mesh. Bamebey Cheney. CA-S80...Z6 101
:: M...26C9 or equivalent.

8.3.2 2.6-Diphenylene oxide polymer­
Ten8ll.. (60/80 mesh). chromalographic Itrude
or equivalent.

6.3.3 Melhyl silicone plickinR-3"-' OV-1
on Chromosorb·W (60/80 mesh) or
equivalent.

6.3.4 Silica Rcl-35/60 mesh. Davison•
grade'15 or equivalenl.

6.4 Methanol-Peslicide qualily or
equi\'Blent.

8.5 Slock slandard solutions-Slock
slandard solulions mllY be prepared from
pure slandard maleriall or purchased a.
cerlified .olutions. ~pare slock .11Indard
solutions in melhanol using auayed liquid.
or gue... appropriale. Because of Ihe
toxicity of some of the organohalides.
primary dilutions of these malerials should
be prepared in a hood. A NIOSII/MESA
apprllved toxic gil respiralor .hould be used

whrn thr IIn1llY11 Mndh'''' hiKh concr.nlrKtinna
..r M"ch ",1I1t·rillla.

I'-~d \'\1..". nh..ut 11.11 1I11. ..f 1111'111"111111111,,
n \II ",1'1l"",,,,1 Min•• "'''1'1'''1'1,,1 \/l,I""I1'lrlc:
nll~", I\lInw Ihr nnak III ~tllllli ...nsln!,prrrcl.
fllr 1110""1 tlllllin ur until "II IIIC:llhlll wcllt,d
~lIrr"cl'S hll\'r dried. W",):h Ihl' n.uk In Iht'
n,·.fr.-sIOt mit,

6.5.2 Addlhe auayed reference malerial:
6.5.2.1 Lilluid-Using a 100,..L .yringe.

immedialely add two or more drops of
BSnyed reference maleriallO Ihe nask. Ih~n
reweigh. Be sure Ihalthe drop. fall directly
into Ihe alcohol wilhaul conlacting Ihe neck
of Ihe na.k.

6.5.2.2 Gasel-To prepare slandard. for
any of the .ix halocarbons Ihat boil below 30
• C (hromomelhane. chloroelhane.
chloromethane. dichlorodinuoromethane.
lrichloronuoromethane. Vinyl chloride). fill a
5-mL valved gas-lighl syringe with Ihe
reference .Iandard 10 Ihe 5.o-mL mark. Lower
Ihe needle 10 5 mm above Ihe melhanol
meniscus. Slowly introduce the reference
1I1andnrd ahove Ihe lurrllr-r. nr lhl! liquid (Ihe
heavy gas will rapidly dissolve inlo Ihe
melhanol).

6.5.3 Reweigh. dilule 10 volume. slopper.
Ihen mill by inverting the nask .everaltime••
Calculale Ihe concenlrilliun in ,..g/,..L from
Ihe net gain in weight. When compound
purily is assayed 10 be 96~ or grealer. the
Wr.illhl lAn hI' used wilhoUI correction 10
calculRte Ihe concentration or Ihe slock
slandard. Commercially prepared slock
standards can be used al any concentralion if
Ihey Ire certiried by lhe milnuraclurer or by
an inuependent source.

6.5.4 Transfer Ihe slock standard solution
inlo a Tenon-sealed screw·cap bOllle. Slore.
wilh minimal head.pace. al -10 10 - 20 ·C
and protecl from lighl.

6.5.5 Prepare fresh standurds weekly for
Ihe six gases and 2-ehloroelhylvinyl elher. All
other standards musl be replaced afler one
monlh. or .ooner iC comparison wilh check
slandards indica Ie. a problem.

6.6 Secondary dilulion slandards-U.ing
slack slandard solulions. prepare secondary
dilulion .I.ndard. in melhanol thai contain
Ihe compounds oC interesl. either .ingly or
mi..e\llogelhcr. The secondllry dilulion
5111ndards shnuld be prepllred III
concenlralions .uch thaI Ihe aqueous
calibralion .Iandards prepared in Seclions
1.3.1 or 7.4.1 will bracket the wnrkin~ ranlle of
lhe analYlical sy.lem. Secnndary dilution
slandards should be slored wilh minimal
hellllspace and .houlll be checked frequenlly
for silln. of dellradalion or evaporalion,
especially jusl prior 10 preparing calibralion
.Iandard. Crom Ihem.

6.7 Qualily control check sample
concentrale-See Section B.Z.l.

7. Calibration

1.1 Assemble a purge and Irap .yslem
that muls Ihe specifications in Seclion 5':'
Condition Ihe lrap overnighl al 180 ·C by
backnushinll wilh an inerl 8us now or III least
20 mL/min. Condition Ihe Irap Cor 10 min
once dilily prior to Ule.

7.2 ConnecI Ihe purge and Irap syslf'm to
aliBI chromal~raph.The lias chromalogrllph
must be opera led using lemperalure lind now
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rate coodilions equivalent 10 Ihose given in
Table t. Calibrate the purge and trap-gal
chromalographic system using either the

" external .tandarO technique ISecllon 7.3) or

)
the inlnnal.tandard technique ISeclion 7.4).

7.3 External.tandard calibration
proadure:

7.3..t Prepare calibration Itandard. ata
mlminum of three concentraUon levelI for
each pcrameler by carefully adding 20.0 IlL oC
one or IDOl"e lecondary dilution Itandard. to
100. 500. 01" 1000 mL oC rugent water. A 2SollL
Iyri.llae with a 0.006 in. ID needle .hould be
URd for thi. operation. One of the externlll
Itandards should be at a concentratlon near.
but aboon. the MDL (Table 1) and the other
concentrationa should correspond to the
expected range of concentration. found in
real samplel or .hould define the working
ran,e of the detector. These llqueous
at.ndarda r.lln 1M! Rllln'" 111' III :!4 h. ir IIC'I.I in
11l~1l"'" rial. with 7..'ru 1",,"1.1"":" II.

deKn10ed in Sc,c:ti'lIl II.:':. If 11111 "" .h,r.·,1, 111I'y
musll... wat:nnl...I .. rt,·r t It.

7.3.% AnlllY7.r. I',":h '~llihrnlilln .'"n.l"rt!
accordina 10 Section 10. unt! tubulule peuk
beiJbt ClC' area responses versul the
conantration in the ItandarO. The results
can be IZSed to prepare a calibration curve for
each compound. Ahematively. if the ratio of
rtlponK to concentration Icalibration factor}
i. a constant over the working range 1<10%
relatiye .tandarO deviuliun. RSD). linearity
throaab the origin can be assumed and the
average ratio or calibrution factor can be
used in place of a calibration curve.

7.4 Internal .tandard calibration
" procedw:e-To ule this approach. the anatyst

must select one or more internal ItandarOs
,I that are aimilar in analytical behavior to the

/ compouDda of interest. The analyst must
Further demonstrale that the meuurement of
the iDl.erDal.tandarO is not affected by
method or malriJt interferences. Because of
these limitation•. no internal standard can be
auaated that i. applicable to all sample•.
The cumpound. recommended for use as
a1U1"OP~ apike. in Section 8.7 have been
UMi! sucx:essfully as internalstandarO•.
becaue or their generally unique retention
times.

1.(,1 ~pare calibration .tandarOs at a
miniJznma of three concentration levels for
••ch parameter oC interest a. de.cribed in
Sectioa 7.3.1.

1.4.% Prepa~ a .piking solulion conlaining
each of the internal IlandarOs using the
procedma described in Section. 8.S and 8.8.
h II recommended thllt the secondary
dUutioa standarO be prepared at a
conc:mtration of lS ,.g/mL of each internal
standard compound. The addition of 10 ILL of
this ttaDdard to S.O ml oC sample or
calibntioa .tandarO would be equivalent to
30 f&I!I-

7.4.3 Anslyu each calibralion standard
a~ to Section 10. adding 10 IlL of
mttrrl81 standard .piking .olution directly to
the~ (Section 10.4). Tabulate peak
beiPt or .~a ~sponse.against
concentration for each compound and
lnteruJ standard. and calculate ~sponse

'- facton (RF) for each compound using

/

\ EquatioG 1.
I Equation 1.

IA,lIC..)
RF .. ---'---':;":'-

IA..)IC,)

where:
A. '" Response ror the pllrHmcter 10 be

measured.
1.,,_ Response for the inlernal standard.
c..-Concentration of the internal

Slandard.
Co- Concenlralion of the parameter 10 be

. measured.
If the RF value over the working range is a
con,tant « 1O't RSD). the RF can be
alsumed 10 be invariant and the average RF
can be used for calculations. Altemalively.
the resull. can be used to plot a calibration
curve of response ratios. 1\./A... VI. RF.

7.5 The working calibration curve,
l:lIlihrnlilln fnr.tor. lit RF mllsl hI" vl'riOr" on
",11:11 wllrkillllciny hy Ih,' III1'n.lltl·IlI'·1I1 ..r n
Q<: t:I...d .•nnll'l".

7.5.1 1'r"I'"n, thr. QC ,:h,'d.•11I111'1.· ".
.h·lI(:T1IN·tl in St,,:tillll II.:!.:!.

7.5':: l\l\nly7.c tit" QC .:h"clo. '''''''1'1,·
according to Seclion 10.

7.5.3 For each parameter. compare the
response (Q) with Ihe corresponding
calibration acceptance criteria found in Table
2- If the responses for all parameters of
interest fall within the designated (anges.
analysis of IIctual samples can begin. If lin)'
individual Q falls outside the range. proceed
accorOing to Section 7.5.4.

Note: The large number of parameters in
Table 2 present a substantial probability that
one or more will not meet the calibration
acuptance criteria when all parameters are
analyzed.

7.5.4 Repeat the test only for those
parameters that failed to meet Ihe calibration
acceptance criteria. If the response for a
parameter does not fall within the range in
thisltcond test. a new calibration curve.
calibration factor. or RF must be prepared for
that parameter according to Section 7.3 or 7.4.

I. Quality Control
U Each laboralory that uses this method

i. required to operate a formal quality control
program. The minimum requirement. of this
program consisl of an initial demonstration of
laboratory capability and an ongoing
analysis of spiked samplea to evaluate and
document data quality. The laboratory must
maintain record. to document the quality of
data that i. generated. Ongoing data quality
checks are compared with established
performance criteria to delermine if the
results of analyses meet the performance
characteristiCi of the method. When results
of sample spikes indicate atypical melhod
performance. a quality control check
standard musl be analyzed to confirm that
the measurements were performed in an in­
control mode of operation.

&.t.1 The analyst must maKe an initial
one-time. demon.tration of the ability to
generate acceptable accuracy and precision
with this method. This ability is established
as described In Section 8.2-

U.z In recoRnilion of advances that are
occurrin, in chromatography. Ihe analyst is
permitted certain options (detailed in Section
10.11 to improve the separations or lower the
cost of measurement'. F.ach lime such a

modificalion is made 10 the method. the
an~lysI is required 10 repeat the procedure in
~tlon 6.2-

&.1.3 Each day. the analyst must analyu a
rugent waler blank 10 demonstrate that
interferences rrom the anHlyticalsyslem are
under Cllnlrol.

1.1.4 The laboratory must. on an ongoina
basis. spike and analyze a minimum of 1~ of
aUumpln to monitor and evaluate
laboralory data quality. This procedure I.
described in Section 6.3.

1.1.5 The laboratory must. on an ongoilll
basis. demonstrate throUllh the analysts of
qualily control check ItandarOs that the
operation of the mealurement system is in
control. This procedure is described in
Section 8.4. The frequency or the check
sandarO analystl is equivalent to 1~ of aU
samples unalyzed but may be reduced if
I,';!r.r n·,,"v.!ri,," fnlm Rlllnpl!!s (Sr.clion 8.3)
n.,..1 1111 .\N'.:ifi.·.1 '111l.litV ':t1l1trul .:rilt·ri".

.. l.1I ·11... lnIK'TlII11ry IIlUIllllllilllllill
,...nllrl1llllll:'· r"':IInl. ,;, .III':tlll11'nt th.· 'Itl1I11\1
tlr Wtlll tllllt il ll,mt!TlIlt!tl. Thi. pr.lt:t!tlure ia
un<:nIK,u III St'l:liulI 8.5.

1.2 To eSlublish the ubility to generate
acuptable accuracy and precision. the
aMlyst must perform the follOWing
operations.

1.2.1 A quality controllQCl check sample
concenlrute is reqUired contalOing each
pilfameler of in teres I ill a concentration of 10
Jlglml in methanol. The QC check sample
concenlrate must be obtained from the U.s.
Environmentat Protection Agency.
EDvironmentaJ Monitoring and Support
Laboratory in pncinnati. Ohio. if available. U
not available from that source. the QC check
sample concentrate must be obtained from
another external source. If nol avail.ble from
either .ource above. the QC check sample
coacentrate must be prepared by the
laboratory using stock slandards prepared
independently from those u.ed for
calibration.

1.1.2 Prepare a QC check sample to
contain ZO /lg/l of each parameter by addilll
200 IlL of QC check sample concenlrale to
100 mL of reagent water.

1.1.3 Analyze four Soml aliquot. of the
weD-mixed QC check sample according to
Section 10.

1.1.4 Calculate the average recovery (ll
in ".a/L. and tbe st.ndard deviation of the
recovery Is) in /lg/L. for each parameter of
interest using the four results.

u.s For each parameter compare ••nd 1
with tbe cOlTespondlOR acceptance crileria
ror precision and accuracy. re.pectively.
fOllDd in Table 2- If s and X for aU p.rameten
of mlerest meet Ihe acceptllnce criteriL the
system performance is acceptable and
analy.is of actual samples can begin. If any
individual. tlLceeds the precision limit or
anJ individusll Calls outside the range for
accuracy. then the system performance II
unacceptable for that parameIer.

Note: The larae number of parameten In
Table 2 present a substantial probability that
o~ or more will fail at least one of the
acaplanl:e criteria when ull purumeters are
anah'1ed.

a.i6 When one or more of the parameters
tested fail at least one of the acceptance
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ail","" Ihn nn"ly.1 11111.1 /1rn(:ttn,l.lI:r.urtlinj(
to Sec:bon 8.2.8.1 ur 11.2.11.2.

aft.1 Locale and correcllhe .ouree of
the pn:lbIem and repeal Ihe Ie.I for all
puacrtert of inlere.1 ~ginning wilh SeClion
U-1.

a..2..6.2 Beginning wilh Section 11.2.3. repeHI
\he lest only for Ihole paramelert Ihal failed
10 meet aileria. Repealed failure. however.
wiD CIXIfirm a general problem with the
1De118IlIlIt'eIIIenl .y.lem. If Ihl. occura. locale
aDd ClXT'eCI Ihe .ource of Ihe problem and
npesl the leal for all r.ompound. of inlere.1
beP-iua with Seclion 8.2.3.

U The laboralory mu.t. on an ongoing
besis. ~ike at lellil 1~ of Ihe lample. from
ua _mple Iile br.lnll monilored 10 ..se..
1CClIr8C)'. For laboraloriea analyzing one 10
teD SUQplea per month. aileul one Ipiked
..~ per monlh il required.

&1.1 The concenlralion of Ihe .pilte in the
sample should be delennined al followI:

&.11.1 If. II in compliance moniloring. the
cooc:eatration of a .pecific ~rameler in the
..~ i. being checked againll I regula lory
conc::eotralion Iimil. Ihe spike Ihould be at
lbal limit or 1 to 5 limel higher Ihan Ihe
becftFound concenlralion detennined in
Section 8.3.2. whichever concenlration would
be IarJer.

1.3..1.% If Ihe concentralion of a .pecific
para.eter ir, Ihe .ample i. not being checked
apmst a Iimil Ipecific to thai parameler. Ihll
spib should be al 20 ..gIL or 1 105 times
hiaMr Ihan Ihe b,u:J.llround concenlralion
dela'mined in Seclion 8.3.2. whichever
a-z,nlrnlinn wnuld Ill! IRl'Jlr.r.

&.3.2 AnHlyu onp. 5-mL IIHmple aliquol III
delenninr. Ihl! hMr.kllmund l'.oncenll'lltion IIJI
of e-ch parum.Hr.r. If nrr.....ury. I'"'Jlnn' 1\

_ QC check lIample concenlrale (Section
a.z.l) .ppropriale for Ihe background
c:oacmtrations in Ihe .ample. Spike a second
~ sample aliquot wilh 10 ilL of \he QC
cbeck sample concenlrale and analyu i110
determine the concentralion aner .piking (AI
or each parameler. Calculate each pereent
rKll:I'ftf)' (P) III 100(A-B)'/T. where T is the
Jmcown true value of the spike.

lL1.3 Compare the percent recovery (P) for
nell puameler wilh Ihe corre.ponding QC
acceptance crileria found in Table 1. Theae
acxzptance criteria were calculated to
Ud.de an allowllnce for error ill
_remenl of both the background and
~ concentralions. IIIluming a .pike to
~und ralio of 5:1. Thi. error will be
accaanled for 10 the exlenl Ihllthe analys"s
•pike to bacltllround ralio approaches 5:1.' If
.pLIcing wu performed al a concentralion
Iowe:r than 20 ..gIL. Ihe analyst mu.1 use
ei~ the QC acceptance criteria in Table 2.
or optional QC acceplance aileria calculated
fOl' !be .peciOc Ipike concentration. To
calalJale oplionalacceplJmce aileria for the
I'eCO'gery of a parameler: (11 Calculate
acx:.-acy (X') using the equalion in Table 3.
~lulinllihe spike concentration (TI for C:
(%) calculHIl! nverall preci.ion lS'I u.inllihe
eqa.tion in Table 3. sub.lilutinll X' for X: (31
caka1ale the rHnlll: for recover)' al Ihe spike
CQDClenlralion as (100 X'/T):Z,4411oo 5'1
~y

&.14 If any individual P fall. oulside lhe
desiillnated range for recovery. lhal parameler
has biled .he acceplance crileria. A check

.Innclnrcl ':tmtnlnlnK Dn.:h I'nrnmrlrr lhul
(1111<·<1 till' ,:rl"'rlll 11111.1 1111 1111111Y7.•• ,1 u.
deacribed in Section 8.4.

8.4 If any parameter fails the acceptance
crileria for recovery in Seclion 8.3. a QC
r.hr.r.k stondard conlainlnll each pllrumclcr
Ihul failed mu.llIe propurud und IInuly7:,·,I.

Nola: The frequency for the required
analy.ia of Q QC check .tandard will depend
upon the number of paramelera being
limultaneoully te.ted. the complexily of the
.ample matrix. and the perl'ormance of Ihe
laboratory. If the entire Ii.t of paramelert in
Table %mUlt be meBlurcd in the sample in
Section 8.3. the probability that the analy.is
of a QC check Itandard will be required is
hillh. In Ihi. cale the QC check Ilandard
.hould be roulinely analy%ed with the Ipiked
sample.

8.4.1 Prepare the QC check .Iandard by
adding 10 ilL of QC check IIImple concenlrate
(Seclion. 8.%.1 or 8.3.2) to 5 mL of reagent
waler. The QC check slandard needs only 10
contain the parameters thai failed crileria in
the tesl in Section 8.3.

8.4.% Analyu the QC check .Iandard to
delennine Ihe concentration lTIellured (A) of
each parameter. Calculale each percent
recovery (PI) a. 100 (AI"". where T i. Ihe
\rue value of Ihe .tandard concentralion.

8.4.3 Compare the percent recovery (PI)
for each parameter wilh the corresponding
QC acceptance crileria found in Table 2.
Only paramelera Ihal failed the tesl in
Section 8.3 need 10 be compared with Ihese
crileria. If the recovery of any such pnramf!ler
fall. outside Ihe deaignHled rllnge. Ihe
Inhurlliory pr.rformunr.r. fnr IhMI pllrHmrl,.r ill
judRetllo he out of conlrol. lind Ihr. prulJlcm
musl be immedinh!ly idenliried and
cal'rC(:Ir.d. The "n(,lyliC'.,,1 r,.."I, fur Ihu'
pnrameler in Ihe unlpiked SlImple is .Ullpccl
and may not be reponed for re8ull,Iury
compliance purposel.

8.5 As part of Ihe QC program for Ihe
laboralory. method accuracy for waalewater
IIImplea mUlt be alSested and records must
be mainlained. After the analysis of five
Ipiked waatewater sample. lIS in Section 8.3.
calculate the average percenl recovery (f>l
and the .tandard deviation of Ihe percent
recovery (I.). Expreaa Ihe accuracy
a..essment .. a percent recovery inlerval
from (>-25. to (>+21.. If p-9O'lO and s.= 10'0.
for example. the accuracy inlerval is
expressed .. 70-110%. Updale Ihe accuracy
aaseumenl for each parameler on a regular
basis (e.g. after each five 10 len new accul'llcy
measurement.).

8.8 It is recommended thai Ihe laboralOry
adopt additional quality assurance practices
for ule with thi. method. The specific
praclicel that are mo.t productive depend
upon Ihe needs of Ihe laboralory and Ihe
nalure of the IIImples. Field duplicatel may
be analyzed to ...e.. the precision of the
environmental mellluremenl•. When doubl
exisl. over the identification of a peak on Ihe
chromatogram. confirmalory lechniques luch
as 1181 chromatollraphy wilh ~ dillsimilu
column. .peciOc elemenld(!\c·clor. or nllllS
speclromeler mUll he u.r.d. Whenevp.r
possible. Ihe laborillory should analyze
.tandard reference materials and participale
in relevanl performance enlulIlion stud'e•.

8.7 The InalYlt should monilor bOlh the
performance of the anal)·liro.,1 'ylllem lind the

rrr,.r.livl'nl'u of Ihl' method in deRlinK wilh
,,,..:,, ,"mpln m.lr;, II)' 'plkinM nlleh .lImpl••
.Iandunl. and reuM'!1I1 WilIer IIIlInk wllh
.urrogale halocarbon•. A combination or
lIramochloromelhune. 2·bromo·l·
chloropropane. lind 1.4·dichlorobutane II
rrcummnnded In cnr.ump... Ihe rllnllll of the
lemperalure progrl,m u.ed in Ihia method.
From .tock Itandard .olution. prepared aa 1D
Section 8.5. add. volume to Jive 750 Ilg of
each .l1tT08lle to 45 mL of reagent water
conlained in a 5O-mL volumelric n..lc. mix
and dilute to volume for I concentration oCts
ftll/lll- Add 10 I£L of thi. IUrT'ORate .pileinl
solution directly into the $-mL Iyringe with
every aample Ind reference sllndarei
anal}'%ed. Prepare a fresh lurrogate .pikilll
solution on a weekly baai•. If the internal
.lIIndard caJibrlllion procedure il being uaed.
\he surrogate compoundl may be added
direclly to Ihe internal .tlndard .piking
.olulion (Seclion 7.4.21.

9. Sample Col/ectian. Preservation. and
Hondling

9.1 All .amplea mu.t be iced or
refrigeraled from Ihe lime of collection until
analyli•. If Ihe aample conlains free or
combined chlorine. add sodium thio.ulfate
preservative (10 mg/40 mL i••ufficient for up
to 5 ppm Ct.) 10 Ihe emply lample bottle ju.t
prior to .hipping 10 the sampling lile. EPA
Melhod. 330.4 and 330.5 may be uaed for
musuremenl of re.iduII chlorine.' Field teat
kilsare available for Ihi. purpose.

!I.2 Crab aamples mu.t be collecled in
lllllss conlainers hllvins a latal volume of al
1.·".1 %5 mi. FiIllh...lImr1r. bollie jUltto
"vrrnowinll in luch a manner Ihat no air
""hhJr.1 1'111.' Ihru"lth Ihe IMmple allhe bollie
iIlJH';nl\ fill,·,1. S,·lIllh.. IN,III" 'UI Ihlll no air
huhhlel ate enlrupped in it. If prelerntive
has been added. sh.,ke vigorously for 1 min.
Maintain the hermelic .eal on the lample
bollie unlillime of analysis.

9.3 All .amples mu.1 be anal}'%ed within
14 days of colleclion.·

10. Prrx:edure

10.1 Table 1 .ummari%ea the
recommended operating conditions for the
gas chromalollraph. Included in thi. lable a,.
eSlimated relention time. and MOL Ihal can
be achieved under Iheae condition•. An
eumple of Ihe .eparations achieved by
Column 1 is .hown in Figure 5. Other paclced
columns. chromalOllraphic condition•• or
delectora may be u.ed if the requiremenls of
Section 8.% are met.

10.2 Cllibrale the .y.lem daily I'
desaibed in Section 7.

1D.3 Adjusl Ihe pUl'le gil (nitrogen or
helium) now rate to 40 mL/min. Attach the
trap inlel to Ihe pUl'ling device. and let the
purge and trap sy.lem to purse (Figure 3).
Open the lyrinRe valve localed on the
pursinJ device lample introduction needle.

10.4 Allow the sample 10 come to ambimt
t~mperatureprior 10 inlroducing it to the
syrinlle. Remuve Ihe p1unller from a S-mL
lyrinRt Hnd HHach I closed syrinlle valve.
Open lhe 'Hmple bollle lor .tundllrd) Ind
cardully pour Ihe sample into Ihe l)'rinse
I"'/Telto ;u.1 short of overnowing. Replace
Ihe Iynnge plunger and comprea. the IImpl••
Oren the syrtnlle \'i1lvf' lind venl any re.ldual
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air whil~ adjusting the sample volume to 5.0 10.11 If the response for. peak exceeds operator precision. overall precision. and
ml- Since this procell of taking an aliquot the working range of the system. prepare a method accuracy were found to be directly

[ 'roy. the validity of the IBmple for future dilution of lhe sample with reagent water related to the concentration of the parameter
'·sis. the analyst should fill a second from the aliquot in the second syringe and and essentially independent of the sample

/;ge al this lime to protect against reanalyze. matrix. Unear equations to describe these
U po..ib~ lou of data. Add 10.0 IlL of the 11. Calculations relationships are presenled in Table 3.

IW'1"08.te spiking lolution (Section 8.1) and
10.o,.L of the intemalltandard spiking 11.1 Determine the concentration of References

n. lolution (Sectioa 1.4.2). if applicable. through individual compounds in the sample. 1.40 CFR Part 136. Appendix B.
. I the'v.ln bore. lIlen clole the valve. 11.1.1 If the external standard calibration

J d I I h ~ Bell;,r. T.A .. and Lichtenberg. '.J.
105 A.nach the lyringe'IVTinge valve proce ure is used. ca cu ate t e,.. f h b "Determining Volalile Organics at

a..embJ.. 10 !be .ynnge valve on the p....,ing concentration 0 t e parameter eing
':I -0 d f h '- . h Microgram·per·Litre·Levels by Gildevice.. Open !be Iyringe valves and inject meaaure rom t e pea .. relponle Ullng t e

lIle 5&mple into lIle purginlt chamber. calibration curve or calibration factor Chromatography,"/ournol o( the American
h I .1 t ·n·l • <'- t' 1.3" IVoter Works Associotion. 66. 739(1914).10.& Ooae bot VII veil IInJ pUI'llC the ue err", Cu In .:>cC ,on .-

sampte for 11.0:0.1 min ul ilmlJicnt 11.1.2 If the intemalltandHrtJ culihrlltilln 3. DeIlHr. T.A.. anI! Lichtenl"'l'll.I·'· "Semi·
temperature. procedure is used. calculate the Autumated lieilJspace Anillysis of Drinking

1Q.1 A.fter tbe l'.min pUllle lime. allilch concentration in the sample uling the Waters and Industrial Waters for Purgeable
the tnlP to thr chMlmlllelllrllrh. IIlJill~I Ihl! fl~~r"n~.· flldnr IRFI''''I"rmin"c1 in !'c'c:linn Vol.. tilr OrltHn,c: CompountJ~." Proc:redinltl
pUJ"Be and trap ayllem to Ih" I!"~,,r" mooe 7.4.3 1l0011':'IUlllillll:: frllm Syml"'~lIl1ll lin MI'IlKllrl~mrnl IIf Ol')lllnic
(Figure 4). and begin to temperature program Equation Z. Polluhtntl in Wllter and WIlKtewnler.
the p. du-omalograph. Introduce the trapped American Society for Testing and Materiall.
materiab 10 tM GC column by rapidly sn 686. C.£. Van Hall. editor. 1978.
beatina the trap to 180'C while backnushing 4. "Carcinogen_Working With
the trap with an inert gas between 20 and 80 Carcinogenl," Department of Health.
mL/miD (or 4 min. If rapid heating or the trap Concentration ("g/L)- IA.IIC.) Education. and Welfare. Puhlic Heallh
cannol be achieved. the GC column must be IA..)(RF) Service. Center for Disease Control. National
used a. a RCOndary trap by cooling it to Institute for Occupational Salety and Health.
3O'C (sabambienttemperature. ir poor peak Publication No. 71-206. August 19n.
aeomelr)' or random retention time problems where: 5. "OSHA Safety and Health Standards.
persm) instead of the initial program A. '" Response for the parameter to be General Industry" (Z9 CFR 1910).
temperature of4S 'C measured. Occupational Safely and Health

1D..1 While lIle trap is being desorbed into A.. = Responle for the internal standard. Administration. OSHA U06 (Revised.
the ••• chrom.atograph. empty the purging c..=Concentralion of the internal January 19761.
chamber aaing the lample inlroduction standard. 6. "Safety in Academic Chemistry
I)'1'inIe. Wash the chamber with two Soml 11.2 Report results in "gIL without Laboratories," American Chemical Society
nushes or reagent water. correction for recovery data. All QC data Publication. Committee on Chemical Safety.

tU After desorbing the sample for 4 min. obtained should be reported with the sample 3rd Edition. 1979.
'lDdition !be trap by returning the purge results. 1. Provost. LP.. and Elder. R.S.
) trap I)'Item 10 the purge mode. Wait1S I .L "Interpretation of Percent Recov-ry Oat....

-,-- ,L._' I h . 12. Mewed Performance ~
-.cD ......., we: aynnge v. ve on t e pUl'll,"g Americon Lohoratory.1S.~ (1983). (The
dnice 10 bqin ,as now through the trap. The 12.1 The method detection limit (MOL) is value 2.44 used in the equation in Section
trap tempenl1D'e Ihould be maintained at defined as the minimum concentration of a 8.3.3 il two times the value 1.22 derived in
180 ·c After .pproximately 7 min. tum orr the lubstance that can be measured and reported this report.)
trap beater and open lIle Iyringe valve to with~ confidence that the value is above
.Iop the,.. now through the trap. When the zero.' The MOL concentrations listed in 8. "Methods 330.4 (Titrimetric. DPD-FASJ
trap is cooL !be next lample can be analyzed. Table 1 were obtained using reagent waler.' and 330.S (Spectrophotometric. DPO) for

10.10 Identify the parameters in the Similar resulls were achieved using Chlorine. Total Residual." Methods for
umple by comparing the retention times or reprelentative wastewaters. The MOL Chemical Analysis or Water and Waltea,
!be pub in the sample chromatogram with actually achieved in a given analysis will EPA 6OO/4-~. U.S. Environmental
thole of the peakl in Itandard vary depending on instrument aensitivit)· and ProtKtion Agency. En"ironmental Monitoring-
c:hnxDatoeramL The width of the retention matrix errects. and Suppan Laboratory. Cincinnati. Ohio
time wiDdow lded to make identification. 12.2 This method is recommended ror use 4~March 1979.
ahOII1d be baaed upon measurementl of in the concentration range from lIle MOL to e. -EPA Method Validation Study 23.
actual rrtentioa time variationl of standardl 1000 x MOL. Direct aqu~us injection Method 601 (Purgeable Halocarbonl)," Report
over the c:oune of a day. Three times the techniques Ihould be u,ed to measure for EPA Contract 6IHlJ-Z856(in preparation).
standard deviation or a retention time ror a concentrltion levels above 1000XMOL. 10. "Method Validation Data for EPA
co~ can be uled to calculate a 1Z.3 Thil method was tea ted by 20 Method 601.- Memorandum from B. Poller.
'uueated window lize; however. the laboratories using reagenl water. drinking US. Environmental Protection Agency.
experiax:e of the analyst should weigh wlter. lurface water. and three indultrial EnvIronmental Monitoring and Support
heavOy ill the interpretation of wastewaters Ipiked .t six concentrations Laboratory. Cincinnati. Ohio 45Z68.
c:bromatovams. over lIle range 8.0 to SOl) Jig/L.' Single Novem~r 10. 1983.
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TABLE 2.-CAUBRATION AND OC ACCEPTANCE CRITERIA-METHOD 601 •

e:e-- I~. Cat\lopacIl B leo/eo _I coaled wCIIl'llo SP-1ClOO~"''' an I /II 0.1 n. 10 Sl&rleU _ Of (Il&U CIOIuITWI _ MIoum tarT* llU a• .a mL/..., lIow ....
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____ ....., a' 5O'C lor 3...,!hen POll'- a. tI·CI.... 1O 170'C and held lor. """-acI-_,,""""'"
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DOS
om
003
0.12
0.10
O.a.
0.3"
0.12
0.01
0.02
0.20
0.13
0.20
003
0.03
0.25
0.32
0.15
02.

12.1
15.•
13.1
I •.•
".1

'I.'11.1
13.1
11.1
11.1
11.0
nil
1'.2
nil
15.0
II.'
22.•
2'3.5
22.2

10.7
II .•
121
130
'3.7
U .•
15.2
lSI
11.5
11.5
11.5
11.0
".2
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2U
~.o
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35.•
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1.,3-11)L1drJ;:CIII:JocQ _ _. .: • •••• _._••••••••__••_ ••__._••••_.. •••••_••_. • •••-'.2-Oc_,ze _ _.._ __. .. _ _ __ ..__ ..__. _
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152-ZU • .3 10.7-32.0 .:·t72
14.7-25.3 •.7 5.<>-21.3 ')..151
\\ 7-213 71 3.'-2'.5 ~\..
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12.&-Z72 7.3 12-33.6 22·171
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15.~Z•.5 '.0 7.D-Z7.6 2S-112
"'-30.2 12 1.&-31.6 ...,..

' •.0-211.0 5.• '.1-211.6 .'12
"2-25.1 ... 10~2'" .,-Ia
15.7-2• .2 3.J 1.&-25.• 3I-,a
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137-211.3 5.7 12-21" .'13
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TABLE 3.-METHOO ACCURAcY AND PRECISION AS FUNCTIONS OF CON!::EHTRATION-METHOO 601
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~x'lIog'

J
Note: These cnleria are baaed directly

upClD the melhod performance data in Table
3. Where neceuary. the limits for recovel)'
have been broadened to assure applicability

of the limits to concentrations below thOle
used to develop Table 3.

n

LJ
'\
)

.es~Oi t.12C_t.02
~ ._............... O.JtlC-Z.O$
._ .. _ .._ _._____ 0.7IC_127
e.- _161>.,. ._ __ _ __. ..__. O.JtlC-I.o.
0*>:&.__._ . _ __ _ . _ I.DOC_ \.2:1
ou-__ _ ._.._._ ._. . .__._~01lC .'.5:1

[_~~~-~[~=:~~~~~-:-.-:. ~~~==:3~:m

o1I1.0.a.
o121.0.se
0.211.0.27
0151.0.31
o 151-0.lIZ

I 0 I.~-O 13
; O.20X
: 0 13~.0 15
,021X-0.3t
10111.\.10
10.201"0.'7

om.UIO
0211.2..,
o.XI.o...
om.0.31
o.III.,rt
O.I7i.o.a
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